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CONVAIR ver 880 


_ fJUMlnl.... fines. fer the weed fil age! 


Fastest at 615 miles an hour, the Convair Jet 880 also is 
designed in every detail to lead the way in luxury, With 
exciting new interiors by world-famed designers and 
Convair’s traditionally excellent engineering, the 880 
assures you the fastest... finest air travel in the new jet age. 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


Among airlines to first offer 
Convair 880 Jet-Liner service will be 
TWA * DELTA 

TRANSCONTINENTAL, S.A. (Argentina) 





enemy where you're nof and what you're not. It fences you from detection, alerts you to 
trouble. It blinds the enemy, shields you. » » ECM plays a disruptive role against all 
aggressive electronic action, smashes its pattern, draws a red herring across its search 
paths. » » ECM is a sophisticated system of defense designed to protect strategic 
aircraft at minimum risk. Without ECM our weapons systems concept is danger- 
ously modified. With it, the structure of our national defense becomes impregnable. 
In ECM, “the silent warfare of deception,’’ LMEE, leading producer of such systems in 


» * 


the free world, contributes another special competence to world peace. Write Dept. F. 
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Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 


A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION 
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rHIN-WALL magnesium casting for the Regulus missile fin 
prod ol by Dow 
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QUALITY MAGNESIUM CASTINGS . ee. 


‘ 
McGraw-Hill Building 
N.Y 


for aircraft and missiles ~ ag By Bayt 
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Sand, Permanent Mold, Plaster Castings 
‘ ° 4 \ 
YOU NAME THE CASTING. Dow ipply you with Subscriptions are solicited only trom perse 


mercial or professional interest in aviatie 
ordinat nd extraordinary nap I Specialized d company connection must be indicated on su 


tec! yun igidly maintain ye clare | specih 
tio He i \ ill ” thin-w ill “) ( vated temper- 
ture use, the best ind surest sv ‘ our problem is 


Dow magnesium castings! Contact our nearest Dow sales 


office for additional information. THE DOW CHEMICAL COM- 
PANY, Found: Sale Bay City Michigar 





YOU CAN DEPEND ON 





"ostmaster: Please send form 3579 Ay 
West i2nd Street, New York 36, N. Y 
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One in a series about users of Phillips 66 Aviation Products 


Phillips 66 


Slick prepares for the future with a huge, grow- 
ing fleet of all-modern air cargo carriers. These 
are teamed with fast trucks to speed cargo 
from shipper to airports, from airports to cus 
with tomers. Slick serves the nation's shippers with 
280 tons of combined lift capacity, 100 sched 
vied flights per week, rates comparable to 
surface charges and a unique $1 minimum 
tariff. Slick has 27 stations in the United States, 
60 interline agreements throughout the world. 


A Slick Airfreighter refueling with Phillips 66 Aviation Gaso 
line at Wichita Municipal Airport. Wide cargo doors (right 
provide ample room for loading Sky-Vans aboard a Slick 
Airfreighter. Sky-Van, a lightweight aluminum container, 
was devised by Slick Airways for the transportation of house 
hold furnishings by air 


+ Today, Phillips 66 Aviation Gasoline gives 
dependable, efficient performance to Slick 


and other leading air lines, as well as to the 











IGHTER military air services 

In step with the future, Phillips is a leading 
producer of super performance Jet Fuels for 
the latest designs in turbo-props and jets 
And Phillips research continues to lead the 


way for development of fuels for the aircraft 





of tomorrow 


AVIATION DIVISION e¢« PHILLIPS PETROLEUM COMPANY ¢ BARTLESVILLE, OKLAHOMA 
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stants as fast as 50 milli- : Oct 
seconds. Full-scale output 

voltages of 5-volts can be , 

delivered directly to tele- / Now 
metry commutation circuils. } 

Units operate over selected 

ranges from ~-—320F to 

+750F (~—200C to +400C), with accuracy better than +1 

of full seale and repeatibility of +0.2%. Calibratign Certificate 

giving precise 5-point calibration supplied with each unit. Stainless 

steel case and rugged construction withstand 1500 psia pressures, 

+25 g vibration, and 60 g shocks under MIL-E-5272A. Send for 

Technical Bulletins 1182 and 1350. 


TRANS-SONICS 


INCORPORATE OD 


Burlington, Massachusetts 


AVIATION WEEK, September 23, 19 





CONVAIR Flies the World Over 
with STRATOPOWER Hydraulics 
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ALRONAVES 


The 1000th Convair has just been delivered equipped with STRATO 
POWER hydraulic pumps. Its owner will find what other airlines hav 
found that STRATOPOWER pumps provi le reliable hyd: 

flight after flight 
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At the latest check of their compl te flect operation Delta in 
more than one-fourth of their STRATOPOWER pumps have ovet 


hours of flight tume. The average for all STRATOPOWER pumps in 
the Delta Airline 5 fleet is 2554 hours 


p 


Western Airlines found out the success other users of STRATOPOWER 
pumps were having on Convair 5440's and 440's and con rtedad theif 


entire fleet of 240's to the advant sof STRATOPOWER 


N 


Whether or not you are flying Convairs, STRATOPOWER 
power is available to you. Every major builder of commercial 

the country is utilizing STRATOPOWER hydrauli power on 
more of their latest models. Incidentally, kits are available 


240's to the advantages of STRATOPOWER., 
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DOMESTIC DISTRIBUTORS 
Airwork Corp., Millville, NJ WATE RTOWN etvisren 


Pacific Airmotive Corp., Burbank, Calif, THE WHEW YORK AiG SHAKE ~aeenonm{ Of) 


Southwest Airmotive Co., Dallas 19, Tex. STARBUCK AVENUE . WATECRIGWH+ HY 
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Butyl ‘0 RINGS 


Another LINEAR first ...a new, low compression-set 
Butyl Compound for use in “O”’ Rings. Linear Buty! 
Compound 7806-70 is a seal material that withstands 
compression set at elevated temperatures without being 
permanently deformed or losing its resiliency and its 
value as a seal. Also, Butyl withstands the chemical 
actions of the non-flammable phosphate esters such as 
“Skydrol’’, ‘‘Pydraul’’, “‘Celluflex’’ and ‘‘Lindol’’. 


VET, PROVEN 


Exhaustive tests, under method “B’”’ of the ASTM, 
show this new LINEAR compound develops only 30 to 


40% compression set after 70 hours at 212°F, as com- 
pared to the usual 70 to 95% set experienced with 
previous Butyl compounds. This unusually good re- 
sistance to permanent deformation, combined with a 
tensile strength of 2000 psi and an elongation factor of 
275%, make this material an outstanding one for all 
“O” Ring applications and other molded shapes where 
Buty! rubber’s excellent qualities are desirable. 


Whenever you have a seal problem that is tough to 
handle—look to Linear for an answer. Write, or ask 
the local representative for complete information on 
LINEAR’s new Butyl Compound 7806-70—today. 











WOK COULAR OD-LOK Pn SHEAR COLLAR HI- SHEAR RIVET Pin UND OLY ANCHOR GUSHING 


cxpenoen = SLenve CORE BLT 


FAMILY OF FINE FASTENERS 


FOR SPECIFIC APPLICATIONS IN HIGH 
PERFORMANCE AIRCRAFT AND MISSILES 


FROM LEFT TO RIGHT 


HI-LOK FASTENER — 4 controlled-preload fastener featuring lightweight, excey 


tional fatigue values and fast, silent installation; for use in all type 
airframe and missile. HJ]-TOROUE BOLT a countersunk bolt featuring high instal 


lation torque values, positive removal, high tensil trength and fatigue life tem 
4 Ls + 
material 


r tructure, bot! 


perature and corrosion resistance, and a rec which is adaptable to any 
HI-SHEAR RIVET — 4 fastener with the strength of a bolt and the speed of installa 
tion of a rivet. BLIND BOLT a high strength blind fastener for use in all type 
of structural application, both production and repair, where the work is accessible 
from only one side. ANCHOR BUSHIN¢ a low cost bushing which makes px 

sible the use of sheet metal for precision drill templates 


These fasteners are available in production quantities in a full range of 

styles and materials to meet normal and high performance requirements. Hi-Shear 
Engineers are engaged in extensive research and development, applying new concept 
to product design, to assure the structural integrity of future aircraft and missil 

Production facilities insure reliable service to the customer, and service engin 


immediately available to solve problems in the field 


WRITE IN FOR DETAIL INFORMATION ON EACH OF THESE FASTENERS 
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ERCO SUPPORT FOR ALL Modem WEAPONS 


FROM SPECIALIZED EQUIPMENT 
TO COMPLETE SUPPORT SYSTEMS 


From the smallest critical component to the trailerization of a complete missile test 
and check-out system — this is the range of ERCO’s abilities. Successful projects 
have been designed both from basic and creative concepts. ERCO engineers have 
broken with the past in creating products or systems which have fulfilled the 
national defense need 

A major activity of ERCO’s weapon support program is weapon transportation 

In this area, ERCO has designed and mass-produced equipment ranging from space 
saving, highly mobile shipboard dollies, trucks and skids, to versatile and 

highly specialized transports of larger and more sophisticated construction. Some of 
these transports carry weapons weighing 12 tons over the most rugged terrain 
Another important phase of ERCO’s program is the design and manufacture of complex 
electronic and electro-mechanical test and check-out equipment as support 

for missile launching and flight guidance systems 

ERCO a leading supplier of aircraft simulators, offers its extensive engineering and 
production facilities and experience to assist you in accelerating the traur ng 
program vital to the effective introduction of new weapons systems 

If you have the weapon and need the complete support system or highly specialized 
engineering on separate equipments — write today Dept. MS, Riverdale, Md., 

for ERCO Weapon Support Brochure and learn how ERCO can help you 


DESIGNED AND BUILT BY & #2 «a aR 
NUCLEAR PRODUCTS - ERCO DIVISION, 
QCf iNDUSTRIES INC., RIVERDALE, MARYLAND 
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ACf INDUSTRIES INC., DIVISIONS - 
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THOMPSON 


number one retreader with 
airlines the world over @- 
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More T hompson retreads are used than all other 

aircraft treads the list of customers served reads 

like a directory of the airline industry With the 

outstanding Extra-Landings Retread and th | 

revolutionary new Jet-Tred, Thompson provides an 

engineered tread to meet the operating requirement of LINEE ALBEE [TALIANE 

any airliner. Why not join the ‘‘good company” of 

airlines who depend on Thompson the retreader j o 
who de veloped the pate nted slotted design and ALLEGHENY 
pioneered the important advancements in 


safety, service and economy ? 5 AER ODAVES ME VLE 


THOMPSON , tC fire Csyoration 


18th and Minnesoto Streets, Son Francisco 7, California * international Airport, Miami 48, Florida 





This MAN Forms MEN 


A Marine “D.1.” (officially “Drill Instructor”) guides 
each Marine through “boot camp” . . . shaping, strengthening, 
hardening, tempering the mettle that will enrich the greatest Cinciunar, 
fighting tradition and esprit de corps in history. of 
These machines form metal , . . The Cincinnati Milling 
Machine Company’s Hydroform® and Hydrospin®. In pro- 
duction on previously difficult-to-form aircraft, engine, missile 
and other components, they have greatly reduced vital devel- 
opment time .. . created savings of 50°, and more in material, 
tooling and labor costs. 
A Process Machinery Division field engineer will give 
you detailed information on applying Hydroforming and 
Hydrospinning to your metal forming jobs. Why not ask 
him to call? 


Cincinnati® 19° Hydroform, 
Cincinnati Also built in 6, 12°, 23”, 
42" x 50” Hydrospin 26” and 32” sizes. 


. cuNciSS$NaT PROCESS MACHINERY DIVISION 


THE CINCINNATI MILLING MACHINE CO. 


Hydroform - Hydrospin semen 
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These weather iterms prepared in consultation with the United States Weather Bureau 
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HOW WEATHER CONDITIONS AFFECT THE 
PROPAGATION OF RADIO WAVES 


| [on RECEPTION may vary from poo 
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inversions alter refraction characterist 
sphere. This can result 

" 

aist 


freak puon over inces 


\ HI channels 


Precipitation static—ice crystals 
lakes and in froplets striking 


can Caus ckling in headphone 


Static due to lightning discharges. 


The ccasional pul ind ; f 


How to minimize static: Ch 
le if it n lone safely 
w storms Wher 


mow and 


ice crystals 


1 low to reduce ba 


preferable to u 


igher frequency broadcast statior 
ADF homing instead of low frequency 


nge station. During perio ls of stati 
| h headphones over tem] les when not 
listening —to keep fatigue to minimum Aurora Borealis, a 


— 





Leader in 


For Top Flight Performance — Make it Trin 
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SOCONY MOBIL OIL COMPANY, IN¢ 


GENERAL PETROLEUM COR 





CAPABILITIES ... Manpower, Tools and Experience 


The Lockheed T2V-1 “Seastar” 


MA3 
MULTI-PURPOSE 
VEHICLES 





C-26, MD-3 
POWER 
UNITS 





TANK-WING-MAJOR 
SUBASSEMBLY 
SUBCONTRACT 
PRODUCTION 





BEECHCRAFT 
1-34 
TRAINERS 





BEECHCRAFT 
L-23 
TRANSPORTS 





4-PLACE 
BEECHCRAFT 
BONANZA 





6 PLACE 
BEECHCRAFT 
TWIN-BONANZA 





8-PLACE 
BEECHCRAFT 
SUPER 18 








Since early in 1951 Beech Aircraft Corporation has been 
building wings for Lockheed's famous T-33 jet trainer. To date, 
more than 5,000 sets of T-33 wings have been produced along 
with hundreds of additional wings for Lockheed’s F-94C 
“Starfire” and T2V-1 “Seastar.”’ As further evidence of this con- 
tinuingly successful subcontract relationship, Beechcraft is now 
producing the aft fuselage section and 200-gallon tanks for 
Lockheed's new F-104 "Starfighter’’, the world’s fastest fighter 


airplane. 


You'll also find other major components and famous names 
on Beechcraft’s subcontract production lines . . . canopies and 
windshields for Convair's F-102 delta wing fighter and major 
assemblies for the Convair F-106...and major sub-assemblies 
for McDonnell's F-101 supersonic fighter. We're proud of the 
trust and confidence these outstanding companies have placed 
in Beech craftsmanship. 


Beech Aircraft Corporation has five major plants with 1%4- 
million square feet of plant area and more than 8,000 skilled 
employees... usth capabilities. Beechcraft's manpower, tools 
and experience can be put to work to solve research, develop- 
ment or production problems. Whatever your needs, telephone 
or write Beechcraft’s Contract Administration Division today. 


BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 





The key word in choosing 
a manufacturer to produce 


your aircraft controls... 


capacity 


...is General Controls’ 


middie name! 


CAPACITY at General Controls covers a 
multitude of your important needs: Capacity 
to create new ideas in controls, working 
hand-in-hand with your engineers . . . capacity 
to produce quality controls to your rigid 
requirements and make on-time deliveries 
capacity to push immediately into full-scale 
production in any emergency capacity of 6 
different plants located strategically through 
out the U.S capacity to understand your 
problems based on our work for most of the 


aircraft manufacturers in the U.S 


When aircraft controls are your problem, 
you'll be way ahead by talking to the 
men from General Controls. Forty-two 


branch offices to serve you 


ifacturing Center 


Hydraulic Valves 


Hot Air Valves 


Pressure Switches 


hinows 


Potentiometers 
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Guelph, Ontario, Canada 


iron Mountain, Michigan 


GENERAL CONTROLS 


All Rs 


jlendale, California « 





ap s Can Be Adapted to Almost 
Any Job — Quickly, Easily, Economically 
Just choose the Electro-Snap Basic Switch that meets your elec- 
trical requirements, add the proper actuator — and presto! — 
you have a tailor-made ision switch that exactly fits your 
application. Electro-Snap makes a wide variety of stock actu- 


ators to fit almnost any requirement. And our engineering depart- 
ment is at your service if a standard combination “won't fill 


the bill.” 


For prompt action on your switching problems, send us a brief 
description and rough sketch of the switch you need. 


SUB-MINIATURE 
SWITCHES 
TYPE E-4 


$.P.0.7., 1 circuit; 5 


amps, 125/250 v. AC 
Operating force 
150 grams mox. 


.. 


Push Button Teggle Actuotor 
Actuator (Momentory of 
Constont 


Roller Leaf Actyetor 


Exceptionally 4 niet 
vibration-resistant. 

Special model E4-7 

is stabilized for 

— 65° to + 350° 

F. operation. 

Write for 


Data Sheet £0-3 Extension 


Actvet 
eo aad Leef Actvotor 


{! 


Roller Lever Roller Actvoter 


Genged interiocs 


TYPE S SWITCHES 
Series $1 


Cc 
$.P.0.T., 2 circuit; 10 amps, 125/ 
250 v. AC/ 30 v. DC. ind, Screw ~emeseed 
or solder terminals on ends or one 
side of switch. Also available 
with reset butten at bottom of 
switch or in Type $-100 Make- 
Before-Break Series where switch 
completes a new circuit before 
interrupting old one, 
Write for Special ys Button 

. Actvet f 

Data Sheet STO-3 pap ty hy 


DOUBLE-POLE 

SIMULTANEOUS ACTION 

TYPE D-8 

O.P.0.7., 4 Circult 

15 amps, 125/250 v. AC. Type 124 Toggle Actvoter 
fer 12-4 


10 amps, 30 v. DC Ind. 
Eight terminals and four seperate cir- D.P.D.T., 4 circuit 10 amps, 125/ 
cuits which operate simult y per- y, 

250 v. AC/30 v. DC, 
mite switch to reverse 3-phase motors, 


e 


Push Button Actuotors 
(Voriovs button sizes available) 


Teggle Actuator wo~ 
(momentary or ~ 
constont contact) 


HERMETICALLY-SEALED 


DOUBLE-POLE SWITCH 
Write for 
Data Sheet HJO3 

Roller Leof Roller Lever 5 


Actuator Actvotor 





| i 
replace enpensive relays, oft, Extension Leat Push Button Actuotors 
Ac 


Write for Data Sheet DO-3 tvater (Veriovs button sizes avoilable) 


gy 
ELECTRO-SNAP SWITCH & MFG. CO. 4232 West Loke Street, Chicage 24, Iilineis (3 


MANUFACTURERS OF A COMPLETE LINE OF PRECISION SWITCHES FOR INDUSTRY AND AVIATION 1s 




































CRACKS THE “HEAT BARRIER” 


FOR THE CRUSADER! 
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COOLS 
CHANCE VOUGHT'S 


SUPERSONIC FSU -1 








Sky-high and still streaking up... but heat’s always 
down to earth! Chance Vought’s F8U -1 Crusader depend 
on Harrison to handle the sizzling engine temperatures 
encountered in supersonic flight. These heat-exchanger» 
are durable, dependable . . . they're compact, 
lightweight, and specifically designed to provide the most 
efficient cooling for America’s most advanced aircraft. 
Aircraft manufacturers can rely on Harrison, with over 
> years’ experience in the research and design of heat- 
control products. If you have a cooling problem, 


look to Harrison for the answer. 


LARRISON | 


TEMPERATURES 








MADE 


TO 





RADIATOR OFViSiOn. GENERAL MOTORS COR Lo-aroRrrT 





metal 


Y 


in motion. 


experience 

in the precision machining 

and assembly of 

Aluminum, Titanium, Steel and 
Hi-tensile metal Aircraft, 
Missile and Rocket components — 
an enviable record of 

early project completions — 

plus strategic national locations 
of modern facilities, 

assures our customers of 
accurate components on time 
with substantial reduction 


in cost. 
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Air Force to Continue R&D Cancellations 26 
> Fundamental research programs to get some relief; guidelines 
for all contractors expected soon 


CA® Fare Decision Draws IATA Fire pe = 38 


> Statement reiterating CAB stand against fare hike raises ire of 
delegates to annual IATA meeting 


British Engines Emphasize Reversers, Silencers 52 
> New powerplants include Armstrong Siddeley gas turbine, Bristol 
Orion supercharged turboprop, Rolls-Royce turbojet 


MISSILE ENGINEERING AIR TRANSPORT 


Machine Tested for Titan Skin 37 CAB Fare Decision Draws Fire 

Manhours High on Sparrow | 104 ~=ACC Details Traffic Needs 

Thunderbird Battery Mode! New Electra Orders 
In-Flight Phone Service 
CRAF Threatened 

AERONAUTICAL ENGINEERING New Globe-Circling Service 

Jet Obsolescence to Be Slow Shortlines 

Titanium Topic at Folkerstone Airline Observer 

Photographing Super Sabre Loop Airline Traffic—July 1957 

British Emphasize Silencers 

British Bomber, Fighter Design SAFETY 


Ground Test Load Cycles 
CAB Revokes Pilot's Rating 113 


Appeal Cites Emergency Authority 121 
AVIONICS Carrier Accident Rate Hits New Low 134 


New Semi-Conductor 
Gases Provide Power Source 
Changes in Avionics industry MANAGEMENT 
irwine Asks for More Product 
Austerity is Industry Watchword 
EQUIPMENT NMIC Plans First Meeting 
New Runway Barrier Designs Who's Where 
What's New industry Observer 
Taxi Guidance System Washington Roundup 
News Digest 
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Wilson Predicts More Cuts 29 Calendar 
Aircraft Firms Submit Figures 34 _sLetters 


EDITORIAL 
Who Really Develops Missiles? 21 


COVER: English Electric P. 1B (top) is the latest version of Britain's fastest 
fighter. Circular engine inlet replacing one of oval shape is the most obvious 
change. This aircraft also does not have the conical camber of the P. 1A 
Saunders Roe SR. 53, with mixed rocket and turbojet power, is latest English 
military aircraft. In keeping with its economy program the government has 
withdrawn support of a more advanced version although the original model 
has performed well. Saunders Roe is proceeding with the development as a 


private venture 
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How B.F.Goodrich aviation products 
help Flying Tigers give ‘Super’ service 


Backbone of the Flying Tiger Line's air freight operation 
both here and abroad is a fleet of 12 Lockheed Super H Con 
stellations, To keep these big planes on schedule, and to help 
them give really “Super” service, Flying Tiger depends on a 
wide variety of B.F.Goodrich aviation products 

B. F, Goodrich PNEUMATIC De-ICers keep wings ice-free. 
Chordwise tubes inflate and deflate alternately to snap ice 
from wings under the most severe ic ing conditions, 

B.F.Goodrich DIMPLE TREAD TIRES put more tread 
rubber to work, give more landings with slower wear than 
ordinary ribbed treads. These tires are built to take the 
stresses imposed by a gross take-off weight of 78 tons. 

B.F.Goodrich PRESSURE SEALING ZIPPERS in baggage 
panels seal out fumes, dust and air, make servicing of equip 
ment easier, They also connect removable sections of ducts 
supplying conditioned air to the plane's interior. 


B.EGoodrich Aviation Products 


a division of The B. F. Goodrich Company, Akron, Ohio 


B. F.Goodrich HEATED RUBBER supplies spot heat for 
localized areas such as air intakes, oil lines and oil valves, 
keeps engines and equipment functioning smoothly. Heated 
rubber blankets in B.F.Goodrich Oi CeLts keep oil at 
proper temperature, free-flowing at high altitudes or in 
cold weather 

B. F. Goodrich FUEL CELLS within the fuselage of the plane 
have high strength, provide maximum fuel handling safety 

These are only a few of many B.F.Goodrich aviation 
products that help airplanes of all types and sizes get up and 
go with greater safety, economy and carrying capacity. 

Whether you are designing new aircraft, converting exist- 
ing planes or maintaining a fleet, contact B.F._ Goodrich 
Aviation Products engineers. They will be glad to help you 
design equipment that meets the rapidly changing needs of 


modern aviation, 


Tires « Wheels ¢ Brakes « Heated Rubber 
De-icers « inflatable seals + Fuel cells 
Pressure Sealing Zippers « Rivnuts « Avtrim 
Adhesives « Hose and rubber accessories 





EDITORIAL 





Who Really Develops Missiles ? 


One of the most consistently peddled myths in the 
\rmys current propaganda campaign to convince the 
American public and Congress that it should be given 
prime responsibility for all advanced ballistic missile 
development is the statement that its Redstone Arsenal 

entists pioneered ballistic missile development in thi 

yuntry and presently have a virtual monopoly on tech 
his is, of course, 


nical capability in this field imply 


not true as even a cursory examination of missile devel 
opment history will reveal 

In fairness to the group of civilian scientists now 
vorking at the Redstone Arsenal and their technical and 
piritual leader Wernher von Braun, it should be pointed 
out that they 


behalf and, in fact, are semi-embarrassed by the fantastx 


do not make these claims on their own 
laims made for them by their more technically naive 
military and pamphleteering supporter It is the unin 
formed leadership of the Army supported by a corps of 
professional anc amateur public relations promoters who 
ire responsible for spreading the myths of missile devel 
pment and it is on them that the blame for this sham 
ful performance should be firmly fixed 

As we have emphasized in earlier editorial AW 
March 18, p. 21 
been carried out by all three service An 
ot World 


are no facts in missile history to support 


ballistic missile development in thi 
yuntry has 
l’orce, Navy and Army since the closing day 
War ll. Ther 
the Army lam for a monopoly in this field Ihe 
credit for its work with the 
German V-2 the development of the Corporal with 
the help of Firestone Rubber Co., Gilfillan Bros. and 
the Jet Propulsion Laboratory of CalTech, the Herme 
project with General Electric technical support and the 


Army deserves ( iptured 


Redstone, for which von Braun's group of former Ger 
man scientists deserve major credit but which relies on 
i North American Aviation Inc. rocket engine for it 
propul ion We know of no Air Force or Navy eftort 
to omit or belittle this Army missile work. Why then 
has the Army 


paign to glos 


embarked on a cam 


imilar ballisti missile 


uniformed bra 
over and belitth 


evelopment dor by the aviation industry for the 
korce and Navi Ihe technical history of the Con 
\IX774 project which first proved out the swivel rocket 
mntrol system, the North Amerncan NATIV\ program 


the Martin Co. Viking program and Acrojet Acrobe 


’ 


Cri ire too well known among mussil echnicians to 


require detailing here No amount of Army proj ganda 


in cxpungé them from the authentic technical histor 


f the mussile cra 

Ihe Arm urrent fevel pit h of propaganda cally 
tems from an enormous technological infenorit om 
plex Ihe Army is the most techmically naive group in 
th three mulitary service ind was the last to realize 


the vital necessity of harnessing the galloping 
logies of nuclear fission and acrodynami 
With the exception of the ¢ orps. of 
irc few high ranking Army officer 
idgeon of technical training or education | 
late date, there are only a half dozen Army gener 
in fly an aircraft The new chief of Army 
learning to fly at an 


nven the Army 


vho have 


just now 


likR he wa top iviahion po t 


the ballistic missile field, the Army artillerists are far 


beyond their technical « ipa bilitue This is the reason 
thev have developed the cult of Redstone and the former 
German scentists 

Wernher von Braun le group of form 


rtually the Arm 


, 
Peenemunde technicians represent 


entire technical capability in this held 


(Con equ 
the uniformed Army brass clings to them almost hy 


in the technologx form 


terically for shelter 
revolutionizing the military prok 

Nobody familiar with the ballistic missil development 
picture would attempt to 
to this field made by 
tist Nor would anvbod vho knew the technical 
make the claim as did one m 
5% of U.S. ballisti knowhow i the Arn 
Redstone Arsenal rcntist I Dt i part 
tive mall though sigi 
being devoted t ballist 
count 

Ihe ballist missile deve 0} 
research data pro ded by National 
for Acronautics, the Ofhce of Naval rch, the USAT 
Air Research and Development Command and a or 

qientihe team At the work 

level, there 1s a heavy crossfeed of new technical infor 


| the industry team 


reagan « ontnbution 


on Braun and the Redstone 


pamphileteer that 


ommittes 


of aviation industr 


mation between all three service ine 
working with them lhe Redsto 
ished by this technical crossfeed an tact, would ha 
tough sledding without it 

It is iromic that the technical al Army bra 
Redstone 


cntist irc nour 


trving to inflate the size and 
into a ballistic mnussile Mmonopo 
progr I based in no mall 
interchange with USAI 
industry 

cxample leaked 
dstom grou 
Redstone ha 
it wo ld with it 
Jupite ( iit o chick it so has NACA 
ith ul ’ ( lO SAF and Loch 
heed with tl ! ly ve nd General lect 
nd | new ock tube tid 
. 


VO ) ‘) ici I ! ‘) Oli 
thr 


that 


tl 


import mice 
the TC Olt 


Varta 


moc Thi 


Role rt Ilotz 





inbmt§ 


all the hardware needed for an 
All the items shown are 


Here itis 
all-pneumatic aircraft 
pneumatic system components on the new 

Fairchild F-27, and open the door to an exciting new 
era of aviation Similar pneumatic equipment 

is now available from Kidde on an off-the-shelf basis, 
and modifications to your own specifications or design 
requirements are available through Kidde’s vast 
creative engineering department. 

Let Kidde engineers show you how 

faster-operating, lighter-weight pneumatic systems 


can better solve your power problems! 


Kidde © 








Compressor 

Moisture separator 

Chemical dryer 

Air bottle 

heck vaive 

Pressure reducer 

Actuator 

Actuator 

Actuator, nose wheel 
steering 


main gear 
up lock main gear 


Valve, serve nose steering 
Actuator, no 


Actuator, up lock nose gear 


e gear 


Vaive, propeller brake 


Vaive, wheel brake 


Vaive, emergency brake 

Valve, emergency landing 
gear 

Valve, solenoid, landing 
gear 

Vaive, manual, isolation 

Filter 

Vaive isolation 

Pressure relief 

ground charging 


Pressure gauges 


Vaive 


Valve, relief 
Valve, back pressure 
Shuttle vaive 


27. Valve, rapid exhaust 





/ 


tra 


NS designed in ¢ 
tos Division of Fairchild 


operation 


ith and furnished 


Walter Kidde & Company, Inc., Aviation Division 
911 Main Street, Belleville 9, N. J. 


District Sales Engineering Offices: Dallas, Tex.—Dayton, Ohio—-St. Louis, Mo.--Seattle, Wash.—-Van Nuys, Calif.—Washington, a & 


Walter Kidde-Pacific, Van Nuys, California *® Walter Kidde & Company of Canada Ltd., Montreal 








WHO'S WHERE 








In the Front Office 


Roe Nardone j 
gineering, Hayd 
i Plainheld, N. ] 
C. G. Holschuh, a dir 
d 
Creat N k NX 
Charles ( lillinghast, Jr 
\d tration (¢ ninittes 


Kdwin D. ¢ ampbell 

tration L_aborator 

B ton Ma 
Albert Hl. Clarke 
f ( Hind 

\ Russell P Northup 
ir} | dent-engm 
Ogde n W Boden 

Stan! \viation 


Rowland H. Spencer 

j i lag iti 
) is ¢ 1 New Y¥ 

Richard T. Orth 
md \ it In 

Dr. Bernard Jacobs 

(yer i) Ira 
, 
James K. Nunan president-« 
( te ( ' eveland. Oh 

William H. Clark presidents 

t Schroeder Manufacturing 

Bea Cait 

John B. Montgomery, general manage 

itt (,a | I Division (,enel 

t ( ( j iat Oblw 

Ralph EF. Rechel, administrative a 
to the president, Air ‘Transport A 

{ \merica W ashington 1) ( 
Daniel B. Priest, assistant to vice president 

t clation 


Capt. James J. Davis, Jr ration 


ind Capt. Robert D 
il Direct Naval Aviation Supply 


rt 
USN, Philadelphia, Pa 


Honors and Elections 


Lewis W. Imm ident of Libra 
is received the Navy Distinguished 
Ser Medal for hi outstanding 
tions in the field of Naval ordnanc« 
te hnique in luding au 
pe and digital omputers for 
ti} nd navis itv 
Thomas Wolfe 
} bye 


tt 


Changes 


William H. Balentine 
t D Thom 
West Orang N 
Roland I Cuerin 
t I] Hufford ¢ 


f 
Clarence A. Wetherill, engineering staff 
ni tem Stromberg 

n of General Dynami 


Calif 
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INDUSTRY OBSERVER 


© Nike guided missik mchucde m oun 
between that f the H I Tit 4 I Int 
chicles than an ICBM vill not | 


role in aur detense 1s clar 


> Army's Hawk will be a much simpler weapon to operate than any of the 
Nike series. Most of the ground direction work will be climinated through 
use of the missile’s internal guidance system. Low operating altitude of 
the Hawk prevents use of command guidance of the Nike type 


P i xtremels ensitive magnet 
reportedly capable of detectit 
trength of earth magnetic th 
Maser developed -b lrench At 
operates at audio frequenci 
of hydrogen nuclei m lhqu 


olid-state Maser (AW Ans 


> Martin Co., which now has contracts for 24 POM SeaMaster jet seaplanes, 
is installing tooling capable of a production run of 200 of the aircraft 
despite the cutback in the program by Navy (AW Aug. 26, p. 33). Third 
SeaMaster prototype is scheduled to begin flight tests late this fall 


© Dougla 


P Air Defense Command has issued a requirement for Navy-type arresting 
hooks for three of its Century series fighters—the McDonnell F-101, Convair 
F-102 and Lockheed F-104. ADC also will install overrun barriers at most 
or all of its bases. Reason is that the command has lost over $12 million 
worth of fighters during the last 12 months because of overshoots 


© Cenceral Pre 
In ind Ben 
po ible marriag 


hy px rbolic navig 


> Experimental verification of Einstein's special theory to relativity will be 
attempted by RIAS Inc., subsidiary of The Martin Co., sometime this fall 
Theory says that as velocity of a moving object approaches the speed of light 
mass approaches infinity and time approaches zero. Theory will be tested 
by accelerating ionized helium atoms to very high speeds and then attempting 
to measure transverse Doppler shifts of the element's characteristic light fr 
quency. Similar experiment was performed in 1938, but RIAS scientists 


hope to improve measurement accuracy by one or two orders of magnitude 


© Anny beli STO! 
ls t cas pilot burcde 
chon tine 


t field pot 


P Army is imvestigating large diameter low pressure tires tor use on 
unprepared landing fields. Special landing gear would include valve mecha 
nism connected with load sensing device. It would automatically reduce the 
tire pressure on impact with the ground 


© Republi \ 
to whether it 
heli opter unde heen 
tests at Edwards AFB, ¢ 


ver it pert jan 














Dr. Peter J. W. Debye, professor emeritus of chemistry at Cornell 
University, and Dr. Lloyd P mith, President, Aveo Research 
and Advanced Development Division, discuss the Aveo research 
program prior to Dr. Debye's recent colloquium at the Division's 


Lawrence, Massachusetts, headquarters, 


Pictured above is our new Research Center now under construc- 
tion in Wilmington, Massachusett cheduled for completion in 
early 195%. thie ultramodern laboratory will house the scientific 
and technical staff of the Aveo Research and Advanced Develop- 
ment Division 

Avco's new research division now offers unusual and ex- 
citing career opportunities for exceptionally qualified and 
forward-looking scientists and engineers in such fields as: 


Science: 

Aerodynamics + Electronics - Mathematics + Metallurgy 
Physical Chemistry + Physics - Thermodynamics 
Engineering: 

Aeronautical « Applied Mechanics - Chemical - Electrical 
Heat Transfer « Mechanical - Reliability - Flight Test 


Write to Dr. R. W. Johnaton, Scientific and Technical Relationa, 


Apco Reaearch and Advanced Development Division, 


1”) South Union Street, Lawrence VM assachuasetla, 





* NOURISH 
AN IDEA 


en FULL IMPACT of science on man and his economy is just 
beginning to be realized. Past achievements, translated into 


today’s technology, are transforming the world. 


In the dynamic environment man has created, his civilization 
cannot stand still. He is committed to move forward to new 
scientific breakthroughs that lay the foundation for a strong 


economy based on advanced technical achievement. 


Creative scientists and engineers, working together in an intel- 
lectual environment where ideas can be freely expressed and 
freely explored, will shape this new economy. Avco is creating 
the environment in which uninhibited thinking men can search 
out new problems and work toward their solution. A new research 
center will provide a physical environment, facilities and contact 
with stimulating minds to nourish the best ideas that each man 


contributes. 


Some of America’s foremost scientists and engineers are at work 
here. Consultants, like Dr. Peter J. W. Debye, contribute through 
colloquia and the stimulation of the inter-disciplinary currents 


imperative to high-level scientific performance. 


Avco's scientific approach to urgent national defense problems 
has already brought advances in high-altitude, high-speed flight, 
missile re-entry, aerodynamics, heat transfer, materials and other 
areas. Practical problems have been solved; scientific horizons 


have been widened, But the greatest challenge at Avco lies with 





work yet to be done, 





RESEARCH & ADVANCED DEVELOPMENT 











Washington Roundup 
Louis Johnson: About-Face USAF Safety 


‘ 


Sharp t about-face in recent military history wa SAI 

tormed last week by Louis Johnson, who once set 
Secretary of Defense fer President Truman. Best 
hi trenuous cconomy cftorts that we 

America’s lack of preparation for the Koreat 

Johnson now favors full support for an adequate 

national defens« ost what it mat He told the Amer 
in Legion last week that “We must announce ou 
tions that no price is too high t pay for the pre 


ft of national security.’ 


Painful Reminder 


( impaign ti keep the lid n 
| 


ergun « fore any rcal attempt have been mad 


it off. Recent budget battle wa ictuall 
kirmish m a contmuimg war on runawa 
crnment ending { S. Chamber of Comme 
President Philip M. Talbott told the Washington chapt 
Natior ition of Accountant 
translate the term 
for other ind 
ou itl 
onom 
plemental 
th ius 


od work that ha 


during the major 
ent spending, Defense Secretar 
My friends in the U. S. Ch 
D nt some of the rich t peo) 
thev ha never been mor prosp 


quawh nuch about the budget 


Congressional Eye 


Congressional interest 


ind other countrie eveloped rapidh th 


1 
to 


ult of bitter opposition U.S. carriers expressed 
lateral agreements reached with the Dut 

ilia earlier this summer (AW June } 

eck, two congressmen decided to see for themselves the 
rocesses involved im bargaining for air routes and trafh 
right Rep. Oren Harris (D.-Ark chairman of th 
Hlouse Interstate ind borcign (¢ ommerce Committees TL 
Chark A. Wolverton (D.N ] joined S. negotiator 

observe! it the bilateral talk vith Bray au 


Thursda 


Missiles Save 


Last-minute fix in speech by Pentagon 
William Holaday changed the word We h 
vallistic missiles thousands of milk to rea 

t a test ballistic missile thousands of mil 


| 


Holaday told a symposium on free radical 
ils here that ““We may well be faced in the 
future with some indigestion from 

detens« tem both miussil ind short-range inte 
We are actually suffering from too much talent 
to design ind develop mi ile Holada nd 
wd in the sense of being able to have a bette 
unpeting missiles but it also make it difh 


inv selection Washington staff 
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Air Force to Continue R&D Cancellations 


Fundamental research programs to get some relief; 


guidelines for all contractors expected soon. 


Washington—USAI*, aware of the in 
dignation and confusion created by 
measures m its re 
program, is 
steps. It 
preliminary guidelines 
for contractors by the middle of next 
week, but officials point out that spend 
ng flexibility 
will « 
veal 
Outlook is for further and 
development cuts before Jan. 1. USAF, 
like the Defense Department (see page 
9), is finding that the spending rate 
till idministration-imposed 
ceilings im spite of 
cftort 
birst 


cal h ind 


top-gap cconomy 
carch and development 
taking quick counteracting 


hope to have 


therefore confusion 
fiscal 


and 
ontinue throughout the 


resca4%e h 


ibove 


tringent economy 


md most violent reaction to re 
development 
fundamental re 


CCONOTHUCS 
came im the area of 
earch (AW Se pt 16, p 
The outers quickh produced some 
ounteraction at higher Aw Vorce 
helon 
Universities and other non-profit or 
not-for-profit institutions charged that 
renewal of contracts has been at a stand 


till since Juls 1 and 


been arbitrary, without 


said contract can 
cellations have 
proper consideration of importance of 
the work or immediate and long-range 


effect 
USAF ‘Panicked’ 


One university spokesman told Avia 
110N Week that USAF “has been pan- 
icked by a bunch of bookkeepers 

USAF in effect admitted that that is 
what happened. A quick look at the 


ledger by financial « xperts indicated the 


on the contractor 


most momediate savings were to be 


riact inl basi rescate h contrac ts where 
no hardware was 
roll and other overhead affecting termi- 


low, 


involved, where pay 


nation costs would be mad where 


no testing of end items would be neces 
contract was canceled, as it 


Navaho mussil fou 


wiry after a 
could with the 
t varmple 

A later look by 
is quickly indicated the lack of wisdom 
first, 


technical experts just 
in Cutting fundamental research 
one USAF official said 

It is a good general axiom that in 
lean vears, one should broaden 
out horizons and look further into the 
future,” he said If you can't do all 
want to, you should at 


the mor 


the work you 
least gear to the few big steps ” 

USAF’ is taking 
look at spending ceilings for the Air 
Force Office of Scientific Research 
USAI Cambridge Re Center, 


now a hard second 


Cult h 


26 


Wright Air Development Center and 
other Air Research and Development 
Command agencies that deal largely 
with universities and other non-profit 
institutions, 

It fully recognizes its moral obliga- 
tion to provide a stability 
in contracting with non-profit institu 
tions, which cannot financial 
blows as readily as industrial 
tractors, a top official told Aviarion 
W EeK. 

But he 
y¢ arch Is 
with all other 
duce spending 


Why Confusion? 
Basi 


echelons in the 


degree of 


absorb 
con 


said fundamental re 
in for sone trimming along 
Air korce efforts to re 


also 


at all 
and 
one 


cause of the confusion 
USAI 


development program 1s 


research 
that no 
know precisely what the spending rate 

In past vcars, 
wer imposed on the 


operational controls 
basis of obliga 
known with 
it all times 


tional rate [his rate wa 
1 high degree of accuracy 
ind actual rate of pending got less 
ittention 


Now the 


paramount 


pending rate has been 


made and con 
trols must be 
But the 
to another has meant 
quarter of Fiscal 1958 ha 
high spending—while 
trying to 
spending wa 
Bills for in l’iseal 
1957 are falling due and must be paid. 
Costs are being 
tracts still in eftect 
tually no new work ha 


operation 
imposed on that basis 
vardstick 
that the first 
lipped by 
officials 
high 


switchover from one 


with 


wer determine how 


commitments mad 


incurred under con 
That 


been contracted 
contracts 


means Vil 
for, renewals of falling due 
have been postponed and spending still 
is higher than it should be 


‘Contract by Contract’ 

We have 
tract b 
rate the 
be fore we can 


got to pC 
contract 


practi illy con 
at what 


going to spend 


ind estimate 
ictually are 
know what we can do 
ibout present work or new contracts,” 
ut Air Force official said 

But we are trying to resolve 
diately the 
research contracts that have 
pired. We are getting into a position 


other it least by the time 


iim 
question of fundame ntal 


ilready ex 


to resolve 
they CXpire 

Soon afterward 
give the university 
formation—some idea of what will hap 
ihead of the time 


Air Force hopes to 
ome planning in 
we I 


pen to contracts 


that they Air Force warned 
however 

But that is not to say that 
won't be some cuts in fundamental r 
search contracts, or that we can do 
without continued flexibility It i 
essential in research work that you avoid 
inflexibility 

That is reason that 
research is an early 
least selective 


expire. 


ther 


funda 
target. In 
one sense vou ar at the 
fundamental research end, where you 
are in effect trying everything, and 
most selective near the production end 
you have chosen only what you 


one 
mental 


wherc 
want to go on with.’ 

Outlook for industrial contractors is 
essentially the non-profit 
contractors—austerity 
austerity to come, but 
phistication evident in any 
taken from now on 

One milepost in USAF’s decision 
making will be Jan. 1. USAF’s $17.9 
billion spending ceiling for all its activ: 
tics is broken into $8.95 billion for each 
half of the fiscal year. How actual spend 
ing stands relative to this goal by Jan. | 
will determine much of what will be 
done from then until the end of th 
fiscal year on June 30 

Although the USAI 


appropriation 


same as for 
now and 
with 


more 
mor; “8 
cconom 


micasur©e 


research and 
for this 
$661 million, spending at 
that 


development 
fiscal year is 
the current rate would exceed 
amount 

Thus, USAF must 
porarily bring the spending curve down 
below the $66] 


te eventually stabilize it 


ARDC Reshuffle 
Reshuffling of Air Research and De 


vclopment facilities, mus 
firm now 


tine A\\ 


somchow tem 


million line in order 
at $66] 


Command 
sions, budgets, etc. is not 
md will not be for 
Sept. 16, p. 26) 
But spending ceiling for Amold En 
gineering Development Center, for ex 


VOTTIC 


he low 
This 


lavoffs, and some cut 


unple, is approximately 25% 
its appropriation for Fiscal 1955 
has resulted in 
in testing work 

Air Force Office of Scientific Re 
earch, with about 600 contracts, ha 
renewals falling due at the rate of about 
50 a month 
in renewals stretching well into Sep 
thrown the program 
Other 
have been taking similar action, notabl 
WADC and AFCRC. Personnel and 
Training Research Center at Lackland 
AFB, Tex., has been one of the hardest 
hit 

lest bases do less contract work and 
therefore are affected in different 
personnel layoffs, limited construc 
tion of new facilities, some decrease in 


his means that a dela 
tember has into 


considerable confusion center 


wavs 
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Large Dive Brake Slows F8U-1P Crusader 


Large dive brake hinged under Chance Vought F8U-1P Crusader’s belly effectively slows supersonic photo-reconnaissance plane so that 
it can keep up with plane from which this photo was taken. This is first picture showing Crusader’s dive brake opened, PSU-1P is the 


2? 


one in which Maj. Glenn broke cross-country speed record (AW July 22, p. 30). 


include AE DC 
Flight ‘Test Cen 


test load, et These 
it Tullahoma, ‘Tenn.; 
ter at Edwards AFB, Calif.; Missile 
Development Center at Holloman 
AFB, N. M.:; and Missile ‘Test Center 


at Patrick AFB, Fla 
University Charges 


Universities and other non-profit re 
scarch groups dealing in “effort” con 
tracts rather than work that produces 
that USAF economy 
actions so far have 
e Severely shaken confidence in USAI 
supporter of research. USAF 1s 
painfully aware of this result and is 
making ittempt to correct it 

Ihe last thing we want to do is de 
stroy the quite compatible relationship 
we have had with these groups,” onc 
\ir Force official said. “We 
what the immediate and the long-range 
effects would be. We think it is parth 
1 question of communications and that 
is being worked on. But we also ar 
finding that when you're bumping your 


hardware charge 


a a 


every 


a 
reCOZNIZC 


head on a pending ccilmg vou get 
stoop-shouldered real fast 
Come at the worst possible 


icademic 


time 
the beginning of an vcar 
ind graduate students 


ind supported partly 


when professor 
ire assigned to 
b spec ific research contracts 

@ Ignored economic facts of life pecu 
liar to fundamental research 
ficial restraint of pending level by tin 
incompatible with research 
waste more moncy 


In some recent cancel 


penods 1s 
e Threatened to 
than they save 
mack for 


lations, no provision was 


recording and summarizing work don 
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work. Arti- 


USAI 


spent ind 


thus far. ‘Therefore, gets noth 
mg for the 
continue the work later if the econom« 
picture brightens 

Cancellations 
ters to cut overhead by 5 
tracts, and failure to act on proposed 
new contracts have created problems 

But failure to that 
otherwise would renewed 
automatically 


mone cannot 


orders from some cen 


on all con 


renew contracts 


have been 
almost has been biggest 
cause of complaint—along with inabil 
ity of USAI 


to give any indication what to expect 
near future 


most pro\ t monitor 


on renewals in the 


University Reaction 


Some examples of university reaction 
© University of Michigan's I-nginece: 
ing Research Institute as of last weeh 
held 50-odd Air Force research con 
tracts. The four it held with one center 
had all though three 
were ih a which ha vel high 
priority Other with othe 
though the had lowe 
Although 
first attention to research problems cen 
tered on AFOSR, no contracts with 
that office had either Ihe 
four contracts canceled involved $215 
funds 
ilready contracted for. ‘They also 
34 individuals. On 
Institute was told to specify 
of expenditure which it 
other it was told to 
reduction in dollars author 


been canceled 
arca 
rn irch 
center even 


prioriti had not been cut 


been cut 


000 in already authorized and 
work 
mvolved 
tracts the 


1 regular rate 


yvonne Con 


expected On 


make a 
ized but uncommitted as of the end 
of July 

“The 


situation 1 omewhat mor 


critical than these facts indicat 

pokesman for the Institute said hi 
Institute is not 
of the 
carch partly for the 
instructional 
sity, for the 
graduate 


cparat It i i 
undertake re 
benefit of the 


nivel 


part 


universit It 


operation of the 
beneht of 
Sonn 


concerned 


teachers and 
contracts ar 
with the wu 
strictly 


student 
not directly 
demic work but are publi 
CrVice 

Bemg a non profit of 
can't accrue funds to hold personnel 
ind continue the work. We 
until the vermiment 
tart. When contracts are 
cither find work for per 
onnel on othe projects o1 let them 


ganization, we 


cant wait 
pl isure to 
canceled 


we have to 


Before we had X 


when to 


dollar and ne 
Now 
how 
which 


pend them 
bemg told to 
much we can 
! pa t Wi 
ituahion 

We are « 
um Au borce contractor and several tep 
recently have ve teel, affected the a 
eptability of Air Force contract 
© Massachusetts Institute of Tech 
nology One of USAT bigest research 
Nit 
pe ype i whed fo th 
hat the 


limit on 
determin 
August 


within 


we ai 
pend for 
CAll li ‘ 


iluating ou position 


ontractors among the universiti 
id it ha 

tusk of tt 

earch and de velopment cuts will mea 
If there ever was a state ( 

the Aw 
said In trying to 


gomg on ve ar 


nian 


mg to hind out 


ontu 
Force ss now it j 


find out what 
yi 


poke il 


looking throu 


ilimost ] 


MII 


complet /paque sindo 


point ut that tuning 





most unfortunate because the education 
of engineers, after a serious decline, had 
taken an upswing. Graduates last year 
had reached the 26,000 level once again. 
Interest and enthusiasm of researchers 
and potential researchers will decline 
rapidly if support is withdrawn—or even 
delayed for too long 

@Cormell Aeronautical Laboratory. 
Kconomy moves have had no great effect 
yet. Feeling here is that logic will pr 

Meanwhile, where re 

quests have been made for 5% cutbacks, 
CAL, is review Ing cat h contract and tell 
ing USAF precisely what can and can't 
be done under it 

© New York University, NYU holds 
timost $1 million in Air Force contract 


Major con 


over the potential damage 


vail eventually 


measured in annual value 
cer here i 
to the state of science generally in the 
country, especially since funds support 
Oo many graduate students and 


training ground, Can 


CIctice 
provide al basi 
cations 
though 
days later by res 
the degree of confusion 
jitter they (in USAF) are, 
Hiadl ud | have 
this kind im research 
Renewals are the 
tandpoint of dollars and plan 
Whether or not the Au 


1 research program 


have not been a_ problem, 
followed ‘ few 
inding orders indicate 


This is how 


on spoke 


cancellation 


never secn a panic of 


greatest problem 
from the 
niny bore 
gomg to continu 
is Air Force's concern, primarily,”” the 
pokesman said But they should not 
be in the position of having to tell us 
don't they're 
roing to continue it. Thev should not 
if they're When ther 
ivailable later you can 
around for it 


they juusl know whether 


ound a waving 
i Coren Panes 


come and scrounge and 
mavbe you can pick up where you left 
off 

@ Ohio State University. Research foun 
said it has had a few 


dation extreme 


instances on some contracts of orders 
that we can't possibly comply with be 
thes 
tracting officer having looked into the 
pecifi sufficiently.” It has 
ilso had different orders from different 
ARDC 
istcency 
Cine said, 
ber we get orders telling u 
can spend in September. We 


told we cannot spend by the end of 


CuUse were issued without the con 


contract 


centers, with no pattern of con 


pokesman “In Septem 
what we 
also are 
September money already pent by the 
cnd of August. Iti 
face of it.” 
All institution 
cuts of 
taken in with proper advance 
notice and flexibility. But they 
cmphasized that it is very difficult to 
either time 
period or overall expenditures 
contracts. An estimate within 
10° is considered vers good Therefore 
isked to contracts by 


ridiculous on the 


contact d greed th if 


more could have been 
strick 

on 
cstimate expenditures by 
under re 
( inch 


beng reduce 


28 


5% across the board is nearly impos- 
sible. 

Some USAF letters to contractors ask 
that cuts be made in overhead and fixed 
charges but not in direct labor. But 
5% of the whole cost of a project may 
equal 50% of the overhead. Attempt 
ing to cut overhead puts an adminis- 
trative labor and de 
creases labor's research productivity 
One of the prime factors contributing 
to overhead, contractor y, is USAF’s 


burden on direct 


own indecisiveness about what research 
it is going to continue to support 

One of the most frequent observa- 
tions made by universities was that the 
Office of Naval Research and Army 
Research agencies have accomplished 
research contract savings with far less 
confusion and greater selectivity. Air 
Force’s greatest problem in this regard 
is that scope of its research program not 
only is much greater but has been ex 
panding more rapidly 


Gen. Irvine Tells Industry to Get 


‘Tangible Produc 


Los Angeles—One of the biggest 
problems facing the economy and the 
aviation industry in particular is to find 
that something 
tangible is produced when peopl are 
paid to work, Lt. Gen. C. S Irvine, 
USAF deputy chief of staff for materiel, 
told the Electronics Industrie Assn 
ymposium on Numerical Control Sys 
Machine ‘Tools last week 


aid reducing employ- 


ways of ensuring 


tems for 

Gen. Irvine 
ment or cutting wages is no solution to 
the inflation problem Ihe 


pows I of 


purchasing 
maney he ud can only be 
increased by increasing productivity per 
man hour and per dollar. Since military 
part of the 


Truc h 


cxpen if¢ such I big 


cconomy, the services must take 
of the responsibility for improving the 
ratio of output to cost which is the 
ratio of goods and 


adde d 


numcri il ma- 


ime thing as the 
crvices to money, he 

Ihe General 
chine control as a means of tripling pro 
ductivity and in a few multi- 
plying it by a factor of as much as 20 
lo get better value from engineering 
effort, he said USAF will require more 
progress from one design generation to 
the next. As an example, he said, the 
Mach fighter will be 
skipped. New designs must be capable 
of Mach 3 


cited 


CasSCS ot 


generation 


‘Muscle’ Cuts 
W h I le 


necessity of 


conceding the economic 


climinating unproductive 
emphasized the 
intelligently 
ind then we cut off 

little more than fat. Sometimes we 
have cut off a little 

Pointing out the importance of peace 
production, he said: “If 
Russians will have the 
idvantage of choosing when, where and 
how it will be fought. We are certain 
that we will do our job or fail to do it 
with the airplanes that are on the end 
of the We 
must be ready all the time 

Automation is the best answer to the 
Russia, Gen. Irvine 


expenses, Gen. Irvine 


importance of cutting 


‘Every now have 


muscle too.” 


time defense 


war comes, the 


runway when the war starts 


vast manpower ot 


t for Pay Check 


said. “They have engineering know 
how comparable to our own and they 
are willing to devote a greater portion 
of their national military 
build-up than we do. So far, they have 
not to my knowledge made use of the 
really modern production techniques 
This leads me that the tech 
nological gap which the Soviets have 


resources to 


to believe 


been closing at an alarming rate may be 
widened again in our favor if we exploit 
fully the potentials of numerical con 
trol and electronic 
ments.” 


compute r equip 
Control Contracts 


USAI has let about $20 mil 
lion worth of contracts for development 
and production of better numericall 


already 


controlled production tools and modi 
fication of equipment using older, less 
efhcient Re place 
ment of tracer controls which duplicate 
i template by tape controlled tools, di 
rectly eliminates a time consuming and 
costly production step. 
l'ripling productivity of 
made parts is of significance to the air 


methods of control 


mac hine 


craft and missile industry because of the 
growing ratio of machine work to man 
ual assembly in jigs and fixtures. Size 
of pieces relative to the whole airplane 
is becoming larger and use of extruded 
milled skin, large forged structural mem 
bers etc... is ¢ utting the amount of man 
ual work. Even being 
mechanized to some 
riveting machines 

Three axis numerical 
proven effective for profile, contour and 
skin milling. USAI 
in these applications, numerical control 
can give absolute uniformity in dupli 
cated parts, continually fixed guidance 
from the director without human inter 
and human error, perfect 
obedience to specifications on tape or 
card continuous feedback checking, 
freedom from spindle and cutter slip 
pages, and freedom from cracking duc 
to incorrect traversing speeds and mill 
rates. Quality control is inherent in the 
technique 


assembly is 
extent with auto 
and welders 


control has 


mati 


is convinced that 


vention 
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Wilson Predicts More Hardware Cuts 


By Claude Witze onnel. He had ordered an earlier 100 USAF ha ' 
000 cut last July lotal strength will ram changes, but N 
W ashington—Defens« Department be down to 2.6 million by early in cled 
expenditures continue to run well above hiscal 1959 
the level of a $38 billion ceiling. and Strengths at last count and goals b 
there is a substantial possibility that new next June 30 are Army 990,000 an develope: 
urcraft procurement cuts will be or 900,000; Navy 678,000 and 645,000 McDonnel 
dered after Oct. | Air Force 9 200 and O00: Ma 1 the 
With one week left in the first quai rines 199,500 and 188,000. Marines al 
er of Fiscal 1958, Secretary of Defens« must cut another 5,000 
Charl | Wilson indicated expendi 1959 procurem 
tures for his department still are at th Industry observer ipital wer © Cancellations by USAF: North An 
$40 billion rate on the basis of figure not optimistic and suggested that ther mm N ; | 
for July ind August must be a big unproven nt in the rt XI-10 N th A 
As one means of further cutting cost rf expenditure is talhed on Oct ( las C-] 
Wilson late last week announced an there will be more cancellations, stretcl ® Stretchouts by USAI 
iblic I 


other cut of 100,000 in military per outs and delay 104; Rey 


JetStar Flies 


Prototype 10-passenger CL-329 JetStar light 
jet utility transport is shown at Edwards 
AFB (above) prior to first flight (right) on 
schedule. Plane has two Bristol Orpheus 
engines in place of twin J85s or J83s on 
cach side to expedite flight test program, 
pending availability of the small U. S jets 
Built with Lockheed funds, JetStar is de 
signed to meet USAF transport/trainer re- 
quirements in addition to CAA regulations 
broadening its application to include use as 
a business transport. Company says it is 
stressed to carrier operational needs. Cruise 


speed is more than 500 mph 
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i 52; North 
Amen if 
@ Cancellations by 
\4D 
@ Stretchouts by Navy 
bSU-1; Douglas b4D-1 
MeDonnell 3H 


Whale the onom Va 

to harass both production and r 
ind development office ce page 26) 
ther port from Hluntsville, Ala 
hrysler Corp., builders of the 
i missile plan to build i 
t to Redstone Arsenal for 
of the Jupiter intermediate 

le 


Navy: Dougla 


( hi HCC 
Dougla 


Vought 
A4D-2 


ontinued 


CAtTt h 


Jupiter vs. Thor 
While actual fate 
USAI 
ded at ( ‘Chtagon ft wa 
that Chiu i i 
per onnel at Tuntsvill 
Anim Ballistic Mussile 
the rumor of a me 
Morrow i ce pre 
pans did not deny the 


Morrow said Phere 


of the Jupiter and 
program were being de 
reported 
tarted to mecrease it 
W hile the 
Agency denied 
plant, ‘Tom | 
ident of the com 
report 
nothing | 


can tell you at this time. There is too 
much going on now, scecurity-wise, to 
iy anything 

Ihe Huntsville report said Chrysler 
pend $300 millon on the 
that raised rie kepti 
factors 
t expensi of its 
kind im the nation. Ch cr alread 
has defense facilitic n the Detroit 
wea, some of them built with the aid 


of government mone 


USAF Policy 
Pending a Defense Department ce 
IRBM videl 
USAF would to its 


nanutactul 


planned to 
plant 1 hgure 
cism because it would 


ibout the mo 


ision on the 
bcheved that 
poli of trowning on n 
ing plant unle the 
essential 

On the other hand 
that Chrysler 
by Army interest he 
omducting an claborate adv 
ng campaign boosting the 
the Redstone and Jupiter project 
tubute to Arm mi 


j 
acnce 
mpany 
been 
merit 


pay iy 


prog! itil 


‘Austerity’ Is Industry Watchword 


Atlantic City, N. J.-Despite the ces 
tuinty of a sudden, sharp drop in busi 
ne micmibe of the Aucraft Industrie 
\ lt ‘ pl | cd last cch ti 
them defense effort. But, ALA Pr 
Orval KR, Cook warned that acceleration 
of the complex industry will uot be a 
imniple matter after the Defense Depart 
ment p | cconomy drive ha ip 


] 
plc db 


usta 
ident 


n and produ 

capon 
USAF maternel otheer 
itaclysim hha hap 
mocustt though it 
inportant icljust 
time, he told th 
onautics Commit 
the mulitar CTVIC 


t upport the im 


ha 1 r felt that 
istence 


EDP AEE 
them an 
With a change in 
pro 
ctith 
Ihe madust ilwa 


mcd at il continue 


Industry Cuts 

(ool nd the mdusti whol 
wall cut m its work for 

by the end « next month \ 

ut progr paviments will fore 

t use bank toans for 
time ha 

ind facility 


nnilar 


hnan 
been lashed 
will be cut 


contractor 
cul rehet. Ove 
fo a minimum 
back 

Austerity it ud will be the 
throughout the 


watchword entire an 


30 


frame, engine and components indu 
Ihe AIA chief pred ted tha ub 
contracting will be reduced 

pullback will take pla 

load de 
factor 
that a manufacturer whe 
vork force are not full 
continue to farm out 
the job better and at | 


iid uided Hil 


rease im airtram 


be iis it mah 


of imecreasing imp 
raft industry and th 
mufacturer ire best 
n and build missile 
the development of m 
micnt 
ut that there is a lo 
norm mom 
utside a 
tion 


] 
imchal ind uni 


Industry Deliveries 

( oh ted the d 
micusts ri ) 
veal 

In uirframe pound 

l4] million iil 
1954, 1l4 m 
million in 1956 
ud AIA expected that the teal 
turning poimt with th ichievement 
of target treneth goale would be 
reached in 196] 

Changes in this outlook 
hie ud, by the Crise 
hiscal 1958 ceiling of $ 
penditure 

On top of increas: 





Maser Interest 


Growing interest in Masers will be 
spurred faster by recent tests that con 
theory that 


amplifier can 


firm previously unproven 


new solid-state atomic 
provide extremely low noise microwave 
amplification, Measurements made by 
Bell Telephone Laboratories and Lin 
coln Laboratory show Maser noise level 
better 


Some observers 


(sensitivity) is 100 times than 
existing electron tubes. 
now speculate that noise level-improve 
1,000, the 


top theoretical limit, may ultimately be 


ment of between 100 and 


achieved. 











rising production costs, an important 


factor m forcing this action was the cut 


ill le id time | quip nt wa be ne cle 


ihead of schedule a 
in this held b 


vered industri 
nd government effort 
gan to pay off 

Cook predicted that in the future 
there will be fewer parallel develop 
because will dictate 


carly choice of a we ipon to be put mn 


ment cconomy 
production 

He aid this trend was respon 
ible for cancellation of the North 
American Navaho missile and predicted 
that the followed on 
ballistic missile p 


oct 


practice will be 
future 


New High-Lift Design 
Studied by Fairchild 
Hagerstown, Md—lairchild Aircraft 
Division reported last week that it ha 
mpleted initial research on a high 
lift “jet wing” aircraft which the Oth 
of Naval Research term 1 significant 


' 
m entir 


tep toward development of 
new airplane of the future 
A Fairchild spok 
wing,”’ which diverts the 
of the powerplants over th 
face through boundary-layer ) 
in extension of the bl ywn-flap hi 
laver control 
know it 


Hida uid, 


man said th 


entire tl 


; 


lift boundar\ techniq 
The tail flap is we 
company spoke 
Cal 

Th I il h p 
onsored b ONR 

nder contracts from the N 
of Acronautics and Arm 
tion, Research and 


in ind 


\ new program le 


| 


| ngincectil 


| heduled for 
in June of next 
(oi pos ible 


ponents for a cont mplated 
] 
| 


yrototvpe 


! could be the use 
ricl to 
formance aircraft mecorp 


launch and r 

rating 
wing” design. The company al 
the design can be applied to comme: 
transport 
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Short-Haul, Cargo Lines 


Delft, The Netherlands—A decad 


1 techni 


] 
ii 


opel it 
nd problem 


issociated 


t here by Arth 
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Ple: 


1x 


no 


on-tl 
eq 
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ill | 

nizatio 
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olume mect 
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r yct flight 


nee 


The inticipated 


rt equip nt 


militar 


nul 


iced wide 


mpank Ith pe 
nut ¢ 1x 


ipenition I h 
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1 member iirling 
vered aircraft and 


expectation non 


il] ibsorb ill exist 


uircraft and per 
Among the ta 
horthaul passenger 
equipment will be 
omfort 


ICq Lite 


ind con 
on trunk 
demand 
ind th 
busine 
tiplication of 
mnouncing 
Ravine like 
n the automé 
mobil ni 
I he 
ting imcrceasc 
nod of a tew veé 
ilted, then 


j 
1IOnd 


nd 


iut 
nub 


ted 


CX pce 


out im the au 


FAI 
f Mipari on 
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1 ( 


eptember 23, 


reversed 
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raft 


market 


¢ Emergency shipment 

® Movement of high valu 

© Convenience 

¢ Sole means of transport availabl 

© Air shipping to save costs 
limergen t 
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NMIC Promotes First Meeting; 
AIA Doubts Interest of Primes 


W ashington—* mal Missile In 

dustry Conte cheduled to hold 
he ( thi VvCCh 

i session 


" 1] 
th vcll-beimg 


reported 
ithes prin 
contract i Or i! nol top 
managemeci ( 1 mpann nave 
participated | ( woposal = for i 
NMI 
Whil rT f icdusts upport 
for the proposes oup wa till elusive 
(AW sept lf p { ce were indica 
fron wou motional hieup between 
NMIC and M md Rockets maga 


t formal meet 
vard W.S. Hull 
i it ce ravine who 
id NMI proposers” had asked 
lim ¢ 
formation until a Washin 
created ith Ptull 
i letter from Ink Bergaust 
editor le ind Rocket 
the addressee to 
miclustrial missile 
bniti next Na 
Bergaust i his ma 
ponsornn the meeting ith the in 
custi Phe Tull letter make it 
that NMI will be the O-SPOnSsol with 
Missal md Rocket ind that the 
plan ll for an annual exhibition 


AIA Report 

Meanwhile thie Csuided Missile 
Committe of AIA has been advised 
by its Washington office that there 1 
no clear p ture of th 
NMI 

An AIA m 
firms whe 
NMIC promoter ’ 
mstrumental’” io the proposed 
Management of at least two of the 
compan thi never heard of 
NMIC 

Prue identity of the 

of NMI till is n 


ource of in 
‘ton Office 1 
notice went 
executive 
nviting 
take part ina three-day 


conteren { her be 
PAZ l co 


cl if 


morandum list rinne 
used b 


interested Or 


Troup 


madustry 
it clear 


pon 


if they 


; memorandum to the Guided 
ALA reported 


tall per onnel have made nu 


ile Commiuttec 
AIA 
microu 


quran concerning thy pro 


po ed organization from ources of 
information, such as the De 
Department, several GMC mem 
ber everal AIA compan is well 
as the Missiles and Rockets 


langible results of our imquiries do 
not present a ver clear picture of the 


po ib] 


forse 


MAL AZ IN 


organization, 
mterc ted 


origin of the proposed 


the individuals who have 


32 


themsel of future 
tion 
whose 
Thea Dae et I i either 
DCE i iu NMIC or in 
rumental in organiza nm ar 


’ , 


© “Diversey Engineering Co., I ranklin 
Park, Il] 

© “General Chemical Division, 
Chemical & Dve Ci New 
Cit 
©e“Avco Research 
brid ‘ Ma 

@ “‘Austenal (¢ orp., New \ 

® “Reaction Motors — Inc., 
nN. 


\ 


Allied 
York 


Laboratory, Cam 


¢ “Cooper Development Corp., Lo 

\n Calif 

e “General Astronautics Corp., 

ile Nla 

© “Haveg re Inc., Wilmington, 

Del 

e “American 

Mich 
Informal ( nD vith 
nent of a co le of ¢1 ibove com 


Hunt 


Rocket Co., W vandotte, 


man 


panne have imdicat knowledge of 


the NMI 


Analysis 
ALA analysis of th 
iilable 
e “The underlying purpose of the pro 
posed NMI¢ 
public relations flavor 
e “The proposal for a NMIC mai 


one re 


information 


appears t have a strong 
| Cal 
emblance in it unpaign for 
ind it ) iwe to the 
Guided Mussile Insti 


eral yea! iprt 


member hip 
propo il for a 
tute of s 


Airlines Say Baltimore 
Has Adequate Service 
Domest rline last 
veck rated their stand against di 
erting flights from Washington Na 
tional Airport to Baltimor 
Airport 1 


VcCTIIcCTICE 


Washington 


reat 


| nend hip 


| 
im mcon 


unnecessa in 
to the publi 
cntative ippe ired_ be- 
\cronauti Board to 
m the adequacy of airline service 
in the Baltimore and Washington area 
Both American and United Air Line 
told the CAB that their present service 
cheduled into Baltimor ufhicient to 
mect the demand 
Baltimore 
other 


testify 


cntative on the 
that Friendship 
does not have enough scheduled service 
to meet the of Baltimore and that 
percentage of it traveler ire 


go to \\ ishington to board 


rt pr 
hand ontend 
nee d 
1 large 
forced to 
flight 


= 
SEMICONDUCTOR variable capacitor (R.) 


performs same function as radio tuner (L.). 


New Semiconductor 
Aids Miniaturization 
City, Calif.—Submini 
device which resembl 
diode but perform 
function of a variable 
to reduction of 


telemetering and m 


Culver 
emiconductor 

ilicon junction 
the far different 
Capa itor, opening wat 
ize. weight im 
been ad 


munications cquipment ha 


veloped by Pacific Semiconductor 
Tine 

Capacitance of the device 
mall dx bias vi ltage 
terminal Pacih 
that the 


by changing the 
ipplied acro its 
Scmiconductors acknowledge 


ba i¢ phenomenon emploved ha pecn 
known for some time AW April 
p. 87 but says it is the first to 
1 usable device on a regular pro 
basi 
Varicap, as device 
modulation 
PM) tran 


oOmmun 


used for tuning frequency 
hM) re 

mitters in telemetering and 
Device also 


reactance 


eivers, modulating 


cations show promise 
replacement for tube ne 
mploved in automat frequen 
trol circuits 

In addition to 


omparable to 


mall size and 
semiconductor di 
reportedh ha far 
coefhcient than 
capac itor 


new device 
temperature 
tional variable 
Present 
ible with Q’s of 15-18 at 50 me. and 
in Capacitance Mid 
which tends to limit their use to nat 
row-band However, Varicap 
development ar 


production unit ire 


range up to 100 


tuning 


devices now under 


expected to extend these ranges and 


increase number of possible applica 


fions, Company says 

Varicap will operate over temperature 
tange of 65C to 1506 Price eX 
pected to be comparable to conventional 


ilic one diode Ss 
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6th Anglo-American 


Aeronautical Conference: 





Titanium Applications, Testing Appraised 


Folkestone—Heated controversies on 
titanium and the 
omplete structures to d 
ghted the sixth Anglo 
al Conference her 


the applications of 
testing of « 
truction highh 
American Aer 


I irst important presentation of user 


mautn 
xpericnce with titanium in the indu 
try by Leo Schapiro and Emerson 
LaBombard of the Douglas Aircraft 
Co., kicked off the most productive 
f the Another 
technical argument centered 
thi philosoph f t sting 
tructure to destruction exemplified by 
the water tank technique used for th 
Comet and Britannia fuselages 

Dr. A. EF. Russell of Bristol and D 
P. B. Walker of RAT 
pposite sides in an exchange of 
ided the best technical 
four dav meeting 
timed limits to 
istonishingls 


discussions major 
round 


a compl tc 


| imborough took 
Com 
nents that prov 
\ rack of the 
Securit egulation 
ussion pe riod ind in 
public addr 
ither in 


it mutual probl m 


tem drove del 


mall informal group 


Unsuitable Presentation 


utter comments from 
ibout quality of paper 
considered 


Dun 


mpl there wa 


that pap bi D J V 
ipplication 


uclear power 
Va completeh unsuited 


in audience. Dunworth, who 
one of Britain's top nu¢ lear techni 
in was out of his depth discussing 
raft design application 
Inflexibilitv of time limits 
ther criticism Discussion of 

titanium paper was just 

it was the 
ductive of the formal 

Sir Sidney Camm 
rrupted to 
bec 1is¢ of lunch 


brought 
Scha 
moving 
most exciting and 
mecting 
chairman of 
meeting 


( On inte close 


Observers at conference remembered 
that ¢ t an earlier 
Anglo-American when he 
topped the completion of a presenta 
tion in favor of podded turbojet power 


plants. 


imm had done this 
Conference 


Titanium Testing 
Schapiro and LaBombard reviewed 


nine years’ experience with the metal 
first in the X-3 research aircraft proto 
tvpes and later in the commercial DC-7 
erics of transport In thre« 
f the X-3 where temperature 
up to S00 deg. ¢ powerplant extreme 
ift fuselage ind 549 ti 


tanium components were used Schapiro 


region 


eached 
empennage 
fabrication losses wer 


practi ills 
to inherent metal char 


id failures and 
mall 


were duc 


extreme) nom of 


loss 
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method 


used su 


icteristic ind forming 
wailable to the plant wa 
cessfull Weight of titanium in cach 
craft totaled 545 Ib., repre 
taink tecl of 


every 


cnting a 


wing OVCI 


+50 Ib. in 333 parts was intro 


Later 
each of the 7 


duced on early DC ut 
stainle steel engin 
firewall parts failed dur 
ing four veal usage Amount wa 
stepped up to 800 lb. on DC-7C and 
yrojected use on DC-S is 600 Ib. in the 


craft replacing 


ind only nine 


pods and pylon 
ind cutouts and 14 Ib 


| 
Chigire 
frame 
ing 
Still Expensive 

of this progr S hap 


it SLU per 


But in pite 
led that 


wa till une 


tifanium 
Doug 


metal 


onclue 
onomical and that 
las was only continuing to use the 
inticipation of future price redu 
hon 
British rm 
metalworking 


in 1 


tallurgist mmcnace 


pi neering 
ind = metallurgical 
Douglas with titanium 
identification 

But other 


‘a mountain had labored 
mol Major P. | 
Ieed of Vickers Armstrongs—author of 
i monumental paper on fatigue in met 
i] iwsked whether u f only 350 Il 
weighing 


ng that 
to bring forth a 


f titanium in an_ aircraft 
hundreds of thous 
for huge program 
Dougla 
Si hapiro tating that 
ning to warm up to the 
torted that hi 
i mountain out of it 


inds was justification 


implemented — by 


he vas begin 
discussion, r¢ 
had not mad 
Douglas’ wholk 
ober and con 
metal 


compan 


ipproach had becn ! 


ervative appraisal of the 


Oxide Present 


Speakers questioned why 
had been of forgings and 
Sch ipiTo repli d there wa 
ind britth 
on a weight cost ratio basi 
little inducement to tackle severe 
machining problem of titanium with 
vailability of high strength steels with 
good fatigue properties. 

British opinion on use of 
was divided, but a number of speaker 
notably from Short Brothers and Has 
land, advocated that ittention 
hould be paid to its exploitation in 
ubson 


» little use 
bolt 
extreme) 
ind that 
there had 


made 
hard oxide present 


pecn 


titanium 


more 


distinct. to present 


tempcrat high 


uircraft a 


; 
pNcc 


work on high 


ipplic it 


Shor her mnounced — they 
had eit 
ving fo 

ing |4 

nu til 

ing technique 
tablished 
Ok lever 
ind = fitting 

Short on 

thickmne 

brittlement 


from flatne 


Compressor Blades 
Rolls-Rove 


A the 


vir 
ghted 
on which 


] 
vould 


pending a 
“prelimina 
nin ) mad imsnstec 
that duplhi ited tailed testing 
men assem va 
But Russell 
il instru 


| upenor 


A immed 


An America 
citing the losse 
fusclag 
chu f rie 


for | 
plo ve de ompre 


itt ta hy 

chanical uncture 
mplaces hazard 
concentration 
landing d 
ittendance 
Harper pr 
NACA 


byl 


mize belh 
Best 
( \W 


done at 


nape 
tie f 


entatio 


mcrcasing wSa 
laver conti 

Dr. G 
Handle 


on ; 





for Harper's paper, there wer 
three special points 

¢ Concentration on system and engi 
neering details needed to get a practi 
cal low pump horsepower system in the 
aul 

© Presentation of aerodynamic data in 
1 simple way so that those outside the 
fraternity could under 


i" ing 


wind tunnel 
tand it 
© Dismissal of the “red herring” that 
porous structure needed for distributed 
uction blocked up in use 

Absence of any flight experience 
Handley Page or Vickers indi- 
cated the still surrounding 
British work in this field. Lachmann 
did point to the boundary layer con 
trol system developed by Australian 
cientist Wallis which uses a system 
of suction nozzles placed two or three 


from 
Secrecy 


boundary layer thicknes apart and 
acting as vortex generators The system 
greatly lowers the suction quantities re 
quired with only small reduction in 
lift coefficients 

He said 


SCS 


his company 1s 
an automatic throttle control 
which enables aircraft using BLC to 
approach on throttle instead of ele 
vators and thus combat their poor 
flight path characteristics at speeds be- 
low minimum drag speed 


Speed Goal 


Rolls-Rovce claimed that the flow 
characteristics of the bypass engine 
made it ideal for BLC aircraft and said 
it could supply air for blowing with- 
out a thrust penalty. Dr. H. H. Kurz 
weg of Naval Ordnance Laboratory said 
they are trying to obtain speeds on 


also using 


svstem 


the order of 16,000 fps. with 40 mm. 
projectiles fired in a 1,000-ft. pressur 
ized range. Kurzweg, who discussed 
the role of hyperballistics in aircraft 
and missiles, said that size of the pro 
jectile was determined by need to sec 
boundary layer clearly. The new 1,000 
ft. range is now under construction 


Stalling Flutter 
Franklin K. Moore of Cornell Acro 


nautical Laboratory, who presented a 
treatment of boundary layer unsteadi 
ness, pointed out that there was a pos 
sibility of something like stalling flutter 
in the use of high aspect ratio wings 
in high lift VTOL or STOL applica 
tions. He said that unsteady movement 
of a boundary layer separation point 
would also be an obviously powerful 
mechanism for generation of noise. 


Aircraft Firms Submit Financial Figures 


Financial details reported to the 


House Armed Services 


Investigating Subcommittee by four major manufac- 


turers in Connection with the subcommittee’s proposed investigation of 17 aircraft engine firms (AW Apr. 1, p. 26) 


are shown below 


Despite much publicity by the subcommittee’s chairman, Rep. Edward Hebert (D.-La.), on the 


importance of the project, it was dropped because members did not want to remain in Washington beyond congres- 


sonal session 








General Electric Co. 
Aircraft Gas Turbine Division 


Avco Manufacturing Corp. 








1952 


Total Sales* 
Sales to U. S. Govt.* 
Percentage of total sales 
Net worth® $872 million 
Outstanding stock* $179 million 
Dividends, annual per share* .. $3 
Research and development: 
total value of contract payments 
outstanding, Dec. 31, 1956 
Dues and contributions 
Portion paid to Aircraft industries 
Assn 
Travel and related expenses 
Government-owned property 


$2.9 billion 
$959 million 
32% 


$79,1 38 
$72,831 

$1.7 million 
$49.9 million 


*For General Electric Co. as a whole 


1956 


Total Sales 
Sales to U. S. Govt. 


$4 billion 
$794 million 
19% 

$1.1 billion 
$433 million 
$2 


Net worth 
Outstanding stock 


$3.7 million 
$86,459 


ing, Dec. 31, 1956 
Contributions and dues 


$57,749 
$2.6 million 
$90.2 million 


Total selling expense 


Profits before taxes 





Lycoming Division 


Percentage to total sales 


Dividends, annual per common share 
Research and development: 
total valve of contracts outstand- 


Travel and entertainment 


Government-owned property 


1952 1956 
$98 million 

| $68 million 

| 69% 

$92 million $74 million 

$9 million $9.1 million 

$.60 0 


$83 million 
$43 million 
51% 


$6.4 million 
$24,204 
$519,519 
$1.2 million 
$87 million 
7.5% 


$13,830 
$297,616 
$779,046 
$77 million 
8% 

















Westinghouse Electric Corp. 
Gas Turbine Division 


United Aircraft Corp. 
Pratt & Whitney Aircraft Corp. 








1952 
$89 million 
$89 million 
100% 
$39 million 


Total Sales 
Sales to U. 5. Govt 
Percentage of total sales 
Net worth 
Research and development: 
contract payments ovtstanding, 
Dec. 31, 1956 
Dues and contributions 
Portion to Aircraft Industries Assn. 
Traveling and entertainment 
Government-owned property 
Profits 


$18,724 
$17,624 
$292,122 


6.4% 





Total Sales 
Sales to U. S. Govt. 


1956 
$50 million 
$47 million 
94% 
$25 million 


Net worth 


$7.5 million 
$24,105 
$22,124 
$518,098 
$95 million 


minus 12% 


ing, Dec. 31, 1956 
Contribution and dues 


Profits before taxes 








Percentage of total sales 


Outstanding common stock 

Dividends, annual per common share 

Research and development: 
Total valve of contracts outstand-| 


Travel and entertainment 
Government-owned property 


1952 1956 

$667 million 

$576 million 

86% 

$142 million 

$3.2 million 
$2 


$952 million 
| $817 million 
| 86% 
| $218 million 
| $5.1 million 
$3 


$89.6 million 
$108,674 
$2.8 million 
$114.3 million 
7.9% 


$91,074 
$1.5 million 
$37.3 million 
77% 
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Type: 0-925 Rotary Actuator for Missile 
Fin. Output: 400 inch-pounds @ 64 RPM, 
24 volts, 27 amps. Duty Cycle: | minute 
on, 10 minutes off; Gear Reduction: 135 
to 1 in 2.25” length; Weight: 6.75 Ibs. 
Meets Mil. Specs.: MIL-A-8064 for actu- 
ators, MIL-M-8609 for motors 


Type: 0-892 Power Package; Size: 7%” 
x 4K,” x 2%”. Output: 28 volts 0.C., 

1390 RPM at take-off shaft, 18 inch-oz. 
torque. Weight: 3% Ibs.; Operative in 
ambient temperatures to 250° F. Meets 
Miitary Specifications: MIL-A-8064 for 
actuators, MIL-M-8609 for motors. 


Bory Transport Door Actuator; 
4.5 ibs. Stroke: 6.25”; Operating 

Lead. 450 ibs.; Ultimate Static Load: 
7150 Ibs tension; Speed of Stroke: 
under 450 ib. load —0.3” per second 
Size of Power Section: 24.” x 4%” x 
8%,”. Meets Mil. Specs.: MIL-A-8064 for 
actuators, MiL-M for motors. 


Meeting the stringent requirements 
of today's Missiles and Jet Aircratt 


“MCO ACTUATORS 


are now in use in the majority of our 


latest aerial weapons 


EMCO’s low-weight, high- 


power linear and rotary actuators are 
designed and engineered to give con- 
sistent, top-efficiency performance 
under the most extreme environ- 
mental conditions. The widespread 
use of these rugged components can 
only mean that the entire aircraft 
industry recognizes their built-in 
accuracy and reliability. EEMCO, in 
turn, recognizes the importance of 
adhering to strict production sched- 
ules, and will continue to assure 
prompt delivery. 


Ue D-818 Leading Edge Flap Actuator; 

t: 20.5 Ibs, Normal Operating Lead: 
6,000 ibs.; Maximum Operating Load 
12,000 Ibs. Ultimate Static Load: 24,000 
Ibs.; Stroke: 3.15”; Rate of Travel; 33” 
per second; Amperes: 3 amps at 480 
cycles on 200 volts at the 6,000 Ibs. load 
Meets Mil, Specs.; MIL-A-8064 for actu 
ators, MILM-7969A for motors 


Type: 0-868 tiny Actuator; Weight: 
ge Ibs. Power volt, 400 cycle, 3- 
hase motor. Ambient Temperature 
ange: —65°F. to +400°F.; Shaft 

Torque Limit: Adjustable. Load; 1,650 

inch-lbs. maximum to approx. 2 RPM on 

1.5 amps. Meets Military Specifications; 

MIL-E-7894 and MIL-A . 


Type: 0-822 slg § ght Flap Rotary 
Actuator; We Normal Oper- 


Operating / 

mate Static Lead: 75, r 
Travel; 45 degrees at RPM; Am 
peres: 4 amps at 26,000 inch-tbs. at 480 
cycles on 700 volts. Frequency Range 
380 to 420 cycles. Meets Mil, Specs. 
MIL-A-8064 for actuators, MIL.M.7969A 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 
4612 West Jefferson Boulevard, Los Angeles 16, Catiférnia c 


DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND 


Telephone REpublic 3-015) 
ROTARY ACTUATORS... 


EXCLUSIVELY! 





te ; 707 Jet Stratoliner, to tly on n yor route of leadin vorld airlines. is one of 


fore than fifty tyyn ol turbine powered urcralt using Ilan toon Standard equipment, 


Superior cnumeectri } ict development mul vears of experience tand belund 
Hlanmulton Standard feu t hipin production t r outstanding aircralt jet or propeller driven, 
“~~ STANDARD 


Propellers Starters Alr Conditioning Systems . Fuel Controls . Volves Pumps 
HAMILTON STANDARD, WINDSOR LOCKS, CONNECTICUT 








Nike Warhead Price 

Atomic warhead for the Nike Hercu- 
les missile costs in the neighborhood of 
$1,000,000. Nike 
costs about $15,000 for current produc 
should not be 


Ajax minus warhead 
tion models, Hercules 
much more expensive in quantity. Five 
different varying 
vield are firing 


atomic warheads of 


available to Hercules 


batteries 











Skin-Forming Machine 
Developed for Titan 
I] Segundo, Calif.—lufford 


t weck demonstrated it 

etch machine for forming integrally 
tiffened extruded skin sections for Mar- 
tin’s Titan intercontinental ballistic mi 
ile. Machine is m 
tests at Hufford and will be shipped to 
Martin’s Denver plant later 

In ICBMs, two approaches have been 

ed structural Convair's Atlas use 
thin skin with pres 
expended fuel and oxvdizer to 
rigidits 
litan uses thicker gage aluminum 
tiffened, also 


( orp 


bi ixial 


w undergoing proof 


urization replacing 
retam 
ind integrity 


structure hape 


kin integralh min 
gral tank configut 
The Hufford machine § tak 
extruded by Alcoa and Harve 
latter termed hort 
mcasuring 34 x 140 in. as received 
Alcoa pancls are 34 x 280 in 
| nels are 2014 allov, in the 14 
n, 36,000 psi. vield, 57,000 psi. ulti 


Ultrasonic in ype 


ition 

pancl 
Alum 
imum, the pancl 
whil 


Both 


condi 


ite tensile strength 
complished for flaw detection 
milling 


i I 

In Hufford processing 
is done first, reducing the main panel 
thickne to .15 minus .003 
High cutter head rotational 
slow feed longitudinally vicld fine sur 
face finish. Vidigage thickness 
is made and profilometer is used to 
check contour 

Pan | ir¢ 


urtace 


| 
1 plus OF 


peed plu 
check 
radiu 


10 ft 


inserted in the ma 


formed to a 60-in 


indicating a missile diameter of 
After the 
ides are gripped and lower di 
up to give the proper curs iture 
lots for the stiffeners 


then move in grip 


pancl 1s 
ching 
pu he 
Dic imecorporate 
Machine end iw 
the panel and a stretch to 4% of original 
length is imparted to set the curvature 
nd prevent springback rather than ex 
tend panel length. Stretch also tend 
to relieve stress imparted in curve form 
mig 

Panels are inspected, heat 
nd aged to 16 condition with 
i. yield and 64,000 psi. ultimate ten 


treated 
57,000 


1i¢ 
Ihe panels are then chemical milled 
to the final thickness, which is .070 
plus or minus .010 for regular sections 
And on the exterior surface of the skin 
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British Olympus 101 Undergoes Test 


Solar afterburner with variable thrust is fitted on this Bristol Olympus 101 turbojet for 


tests of the combined powerplant. Olympus 101 


primarily a production engine tor the 


Avro Vulcan bombers, is being used as a test engine and is not intended to have after 


burner. Afterburner thrust increment can be varied trom zero to almost 40 


under take 


off conditions and has been tested through this range on the stand, Afterburner is expected 


to be fitted on a later model Olympus turbojet for a new aircraft project 


that project is a Bristol research aircraft designed for supersonic range above 


xterior pockets are sculptu 
thie tiffener with 
here bemg .050 plu ol 
Panels are butt welded, 12 f 
ircumference, and several in 
making up the longitudina 
of the mussil ach 
tiffeners in IT form with 


flange ipproximateh 3/16-in. thick awa 


’ 
materia 


Tihititl 


ng length 
tankage portion 


par | has thre 


from skin, and web thickn 
mately 5/32. Stiffener web 
high from skin | 
while the fl 


WW ick 


mately ¢ in 
bottom flange 
proximately 2 in 

The sculptured 


terior do not run the full pan | length 


echon thre cy 


ind are located nearer one end than th 


other after final trim. Pockets are al 
ection between 


tiffen 


roundcs 


most as wide a 
ers, with taper at ca h end am 
ends, similar to a blunt no hape with 
ome taper ahead of it 


Missile kin 


then are 


1 ] 
undergo final check 


hipped to Denver 


News Digest 





Avro Aircraft Ltd. will roll out the 
Cl-105 Avro Arrow delta-wing inter 
ceptor Oct. 4 at Malton, near ‘Toronto 

Construction of Republic Aviation 
Corp. wind tunnel facility began last 
week at I irmingdal One tunnel will 
over the transonic area; a second 
go up to Mach 4. Facility 
200,000, is of blow down t: px 


Spec ulation ij 
Mach 2 


Production schedules 


4 new $11,000,000 contract 
{ SAI Vil \ au 


Acronautical Co 


Ryan 
nil 


c-month 


thy 
SI f 

ri tf S44 

iter than 


14.61 


itt i 





RAAF Orders C-130s 

Atlanta, Ga.—Roval Australian § Air 
Force has placed order in. excess of $35 
million with Lockheed Aircraft 
for 12 ©C-130 Hercules propjet trans 


ports including spares, crew training and 


( orp 


support equipment 

Delivery of the 62-ton cargo-troop car 
October 1958. he 
1955. Planes 


on onde r 


riers will begin in 
completed in December 
which are additional to thos 
for USAT 


be delivered directly 
tion line at Marietta, Ga 


Tactical Air Command, will 


from the produ 
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CAB Fare Decision Draws IATA Fire 


Statement reiterating CAB stand against fare hike 
raises ire of delegates to annual IATA meeting. 


By L. L. Doty 


Madrid—International Air Transport 
\ssn. criticism of Civil Aeronautics 
Hoard’s stand against any fare increase 
vas Sharply intensified during the clos 
ing sessions of the 13th annual meeting 
the of a CAB statement 
reafhrming its position 

Ihe directed to the 
trathe meets 


row inl 


here by release 


IATA 


tomor 


statement 
conference which 
Miami, was termed “untimely” 
ind drew a sugge from dele 
gate that U. S. carriers may be acting 
in Collusion with the Board in blocking 
Increase It was evident, how 
that representatives of the U.S 
were equally disturbed by th 
reafirmation of its fare philoso 
thi 


hion one 


fare 
ever, 
vir line 
CAB 
phiy it 


tire 


Why Disapproval 


Ihe Board, in tts statement, 
public during the meeting, declared that 
There } justifica 

tion at this time for adjustments which 
ould re increase in the 
overall revenue accru 
mg to thi 
the North 
the Board 
a change in 
in effect the 
Mid-Pacific routes 
Ihe Board emphasized it felt “the 
currently effective fare levels to be ap 
propriate for the various classes of serv 
now being operated.” It added 
that, in originally disapproving the 5% 
proposed by IATA, it 
increases paid 
have 


made 
no cconome 


ulf in an 
yield presently 
Carriers 
Atlantic It 
aw Hho 
basic fare 


North, 


from operations on 
idded_ that 
need for 


now 


similarly 
the 


levels 


on South and 


ice 


fare in 
pointed out that “the 
by the carriers for supphe 
not reflected 
increases in the 
viding the service 

It said it strongly 
third-class fare level 
IATA members to 
\pril 1, 1958 and added 

his fare will permit, under sound 
conditions of the offering of 
1 service sufficiently attractive with 
respect to both quality of the service 
ind cost to the passenger, to develop 
the potential market while, at the samc 
iffording — the ad 
return.” 
the 
the 
the 


reuse 


>» ck > 
in corresponding 
pro- 


been 
cost incurred in 
supported the 
greed upon by 


become effective 


sCTVICC, 


time carriers an 


quate revenuc 
Fecling 
ran high 


the final 


CAB statement 
delegates during 
mecting 


igainst 
mong 
hours of annual 


38 


when the report was circulated, parti 
cularly since the association had agreed 
to accept the CAB decision as final. Sir 
William Hildred, IATA director gen- 
said the association would not 
petition the CAB to reconsider its 
refusal to grant a 5% fare increase 
but has accepted the disapproval ‘with 
dignity.” 


eral, 


Fare Increase Advocates 


the 
fare’ imcrease 


European and U.S. carriers wer 
strongest advocates of a 
during the meeting and reiterated the 
immediate need for high revenue yields 
as the only of offsetting mount 


ing costs being experienced by most 


mecan 


Carriers 
International trafhe 
well cx 


l.uro 
ceeds the in 
ternational trafic carried by the Amer 
ican member Dues paid IATA by 
| uropean and Middl Kast airlines ac 
for than half the total 


carried b 


pean area member 


count more 
duce 
lavet idmunistrator 


manager of 


(cen. (Georges 
( ompagni de 
lransports Aenens Intercontinentaux 
told Aviation Week that a 
crease will be an essential factor toward 
raising sufficient capital to cover costs of 
the DC-7¢ DC-8s_ the 
lrench carrier has ordered, Other Kuro 
pean carriers echoed Fayet’s views 
Speaking for British European Ar 
wavs. Lord Douglas of Kirtleside, reti 
ing IATA president, termed the CAB 
action in blocking the far 
“pity” and underscored the capital re 
quirements of airline 


gencral 


fare m 


two ind 


ImnCTCAase i 


in equipping for 
the ject age 

lar Lastern 
ment on the issue 
proach the CAB for its 
Patel of Air India International 
Aviation Week lhe 


airlines VCI¢ less veh¢ 
and unwilling to r 
iction. B. R 
told 
saw no need for an 
although Seijiro Yanagita, 
president of Japan Air Lines 
fares should be up” and added that he 
his sup 


mcrease 
said 


would be hesitant in 
port to a third-class fare on the Pacifi 


Tasman Sides With CAB 


Sir Leonard Isitt 
man Empire Airways, Ltd IKAI 
bluntly that he opposes fare 
because of existing mequities 
in the rate of exchange in the New 
Zealand and Australian pound. He 
pointed out that the Australian passen 


giving 


chairman of ‘Tas 


suid ny 


mcrease 


ger is required to pay a 25% premium 
on his air transportation because of thi 
difference and that a fare increase would 
only serve to intensify the disparity 

In this connection, the executive 
committee of IATA announced during 
the meeting that resolutions governing 
currency exchange rates in relation to 
fares and rates have been drafted. The 
f ommtec said the proposals dppcal 
very much simpler’ than present regu 
jations and, if accepted, “will save car 
ners a number of the 
future Ihe plan would, in some cases 
restrict the payment of fares to speci 
fied currencies in particular areas 

Neither Trans-Canada Air Lines noi 
Canadian Pacific Airlines wa 
the move to bring about a fare increas« 
H. B. Main, executive assistant to the 
president of CPA, said he sees no 
for higher fares and advocates a third 
lass fare without changing the present 
fare structure on tourist and first-clas 
rate 


headaches in 


behind 


need 


Traffic Conference 


Officially, the trafic 
tee did not comment 
rate proposals, which will be discussed 
by the traffic conference at Miami thi 
week. It did note, however, that one of 
the chief items on the traffic conferenc: 
senda is the proposed North Atlanti 
thrift or third-class 
delegates that 
been done to ensure that this particula: 


idvisory commit 


specih illv on 


fare and assured 


evervthing pos ible ha 
should have onside: 


project idequate 


ition before conference 
floor.” 

The 
idopt a no-show penalty plan 
to that idopted by the domestic car 
ind to pass on recommendation 
to increase travel agent commissions: 

Attempts will be made to reduce th 
complexity of the international pas 
enger fare structure will be 
taken to eliminate present deficiencies 
in the rating system governing freight 
ind cargo shipments 

I'he executive committee warned that 
the recent CAB order precluding U.S 
carrier members of IATA from 
bound by IATA resolutions has “seriou 
implications.” The CAB decision, which 
originally arose from a complaint filed 
by a non-IATA carrier, pertains to IATA 
member U.S. carriers involved only in 
1 domestic U.S 
national transportation covered by 


oming to the 


ted ti 
imilat 


conference also is expe 


riers 


ind step 


being 


inter 
the 


scgement of the 


regulation in question 
In its criticism of the CAB 
told the 


the execu 


tive commiuttes convention 
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IATA delegates at 13th annual general mecting, Madrid, are welcoomed by 1957-58 association 
(left). Retiring president Lord Douglas of Kirtleside, British European Airways head, speaks at 


that “the situation will 
watched ind 

While the common sense of mem 
bers ha o far limited the po ible 
consequences of the CAB’s action the 
adoption of the principl 
the CAB order by other 
lead to the complete under 
IATA rate structure 

[he committee explained that under 
the CAB philosophy IATA 
compelled to. carry traffic on 
through — fare 


require to be 


idded 


inherent in 
government 
could 
mining of the 


member 
cali be 
domestu sectors it 
ymbination of domesti 
and non-IATA international fares that 
could feasibly undercut fares agreed 
upon in the IATA trafhe conference 

The executive also called 
the attention of delegates to the high 
cost of IATA enforcement proceedings 
Admitting that 
solutely necessary,” the committee said 
$215,000 of the 1958 IATA budget of 
$1,290,000 is allocated for enforcement 
activities 


New Treaty? 
The legal 


gates that a new 
required to 


arrived at by a c 


committee 


enforcement is “ab 


committee warned dele- 
international treaty 
may be simplify the 
charter and interchange of aircraft in 
order to obtain maximum utilization 
out of high-cost equipment 

concluded that the 


“contains a frame 


The committec 
Chicago convention 
work that should permit the handling 
of leases 


with crew 


without crew, as well as leases 


whether on a term basis, a 

vovage basis or in interchange.’ 
Although the committee agreed that 

arise in this re- 


require 


certain problems can 
pect as the result of 
ment of individual 
held that such problems can be handled 
through the ge 
by bilateral or regional arrangement 


certain 
governments, it 


vernment concerned or 


that 
of the 


m entity 


The committee said, however 
lificulties may arise in the case 

of aircraft with crew to 
commiuttes 


ver than an airline The 
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i procedure vould 
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isting upon the i 
passengers carried under a 
Such 
matically put the transportation und 
the rule of the Warsaw ( 
establish liability 


ment iuto 
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which limit 


Cargo Leases 


Leases of aircraft 
transportation ot iITZO pos 


with crew for th 
i dittes 

problem, the committee said. In 
hipper would hold the 


of the le ce or forward 


cast the 
way bill 
not those of the leasing airline 
As a result, the owner of the aircraft 
have the protection of th 
Convention — liability 
held when carrying « 


would not 
Warsav 
which he 
der his 
therefore 
directly in tort 
Under the 
tee recommended some supplement to 
the Warsaw Convention to 
that 
resolved under the present 

Ihe IATA legal 
called for the completion of a conven- 


icrial collision 


limut 
igo un 
own airway bills and could, 
be open to suit by shipper 
ind without limitation 
circumstance the commit 
prevent any 
itisfactonh 


mvention 


situation cannot be 


committee ilso 


tion on 


ICAO Proposals 


Ihe group supported recommenda 
of the International Civil Aviation 
Organization ait ommiuttes 
proposing that the liability of each air- 
hould not 


limitation 


tion 
transport 
craft involved in a collision 
exceed the following 
@ Twice the limits of the Warsaw Con 
vention established for passcngel 
registered baggage and good 
onal possession 
© Market value placed on 
volved in a collision immee 
to the collision 

The legal 
IATA’s stand 
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n the les il 


preside nt Tomas Delgado, of Iberia Airlines 


opening session right 
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Number of employes in service with 
IATA member airlines totaled 304,00 
last vear and the verating fleet of th 
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Czech Airline to Use 
Tu-104s on Arab Run 


Vienna—Czechoslovakia monopol 
airline caled 
recently that th Soviet Union ha 
wreed to let ( hoslovakia bu the 
first three Soviet Tu-l04 The a 
raft are to be d ered to Prague th 
fall 

Phe CTK airline will use 
on Prague to ( Oo rout 
to Beirut and Dama 
will start yperatin } 

The Tu-104 flight 
count vill b 
to Moscow 
flight time to 
Czech 


transport department r 





ACC Details Future Traffie Needs 


Washington—Air Coordinating Com 
mittee ha that 


distance mea uring « ipa bilitue of 


izimuth and 
Vor 
tac will be required for air trafic control 
urcraft bi 


varned 


ind pe? iti ( 
it least 19¢ 

In a ipproved by it Air 
lrafhe Control and Navigation Panel 
the ACC ud the air trafhe control 

tem must be Vortac facili 
ti ind that all aircraft operating under 
if KR and VIR subject to positive separa 
vith both di 


tance measurme and azimuth ipabilit 


»f pal ition of 


papel 
ba cd on 


tion must be equipped 
' (Mtl i pov ible 
Aircraft which are not intended for 
IVR flight or VFR flight 
control will not be re 
meet the Vorta 
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\ target date of no 
is called for b thi 
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of \ However 
thre group str ed the urgency of the 
need for unplementation of the V ortac 
tating that the target date 
practi il date 


use im either 
under po itive 
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16 mile \ maximum 
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Boeing, Douglas Readying 


First Jets for Airlines 


at Long Beach shape fuselage of DC-5. 
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mediate altitude route tem On 
high altitude route svst pacing of 
12. mile hould be iploved, the 
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operational Vorta 
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Brazilian Line to Add 
Engine Overhaul Unit 
Rio de Janeiro—Panair do Brasil 
bought controlling ere 

| here vl 
ial di it ' 


rebuildin ind m 


hine shop 
mote i pe 
unite 
Panair ex 
nually b 
will 
cngin abl 
The plant wall « 
ulines im engine work | 
rebuilding facilities to date have lb 
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CHR Ob 
Minor parts for hop will be 
lo ills 


entuall 
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manufactured big com 
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local production of components i 
pected later as Brazil enlarges its foun 
dry and metal-working industries 

Panair do Brasil is partly owned by 
Pan American World Airwa\ 


Northeast Inaugurates 


Capital-Miami Run 


Washington—Northeast Airline 
that has grown 
the pa 
non top CTV ict hel 
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ice to Jacksonville and St. Peter 
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Douglas DC-6Bs equipped 
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New Electra Orders 

Raise Sales to 135 
Lockheed Aircraft Cor 

its first Electra sale t 
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with 
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Two of America’s first jet airliners are moving along assembly lines in the West Coast 


plants of Boeing Airplane Co. and Douglas Aircraft Co. 


is nearing completion its engines 


page, 
be rolled out this year, delivered to Pan 


12 ft., 3 in. 


and 
American in late 
Length of the fuselage is 98 ft 


Bocing 707, at 
already installed. 
1958. Above 


right on next 


tail surfaces Plane will 
Douglas workers 


diameter is 
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ATA Official Says 
CRAF Threatened 


Atlantic City, N. J 


Wil 


channel 


tron 
LM itil 
I 

| 
ia ( 


lem 


( 


ment 
} 


ll pr 
have 


mn pal 
raft 
ht 


ill 
ohtwe rw 


Whe 
ift | 


equipni nt 


f the 


.¢ ill 


Rate 
end upotr 


rst ) © Threat of a continuing 
\ ( il] betwee | 

nd Chi 
for the fir 


Airborne 


be lie 


! ivo 


t thre 
itty 


used @ Threat 


rT of Sovict Russia 


_— 


+. 2 MRO 4008.8. 6.8 





Progress with 1 UTANIUMI 





sor rotor, operating at several 


y and other parts of MST GAI-4\ 


hundre 


til 


imium alloy. 


MORE THRUST 
PER POUND 


Teamwork of specialists applies titanium alloy 
to improve mightiest U.S. jet engines 


The bold use of new materials is one 
of the reasons for the preeminence 
of Pratt & Whitney Aircraft’s J-57, 
and newer J-75 jet engines. 

The MST 6AI-4V 
which Mallory-Sharon helped 


develop and introduced commer- 


titanium alloy, 


cially, is used in quantities of hun- 
dreds of pounds to increase the 
thrust-per-pound ratio of these 
engines. This alloy meets the rugged 
conditions of stress and temperature 


in engine use. 


Mallory-Sharon, one of the first 


a 


—— 
a 


materials producers for this engine, 
supplies the MST 6AI-4V alloy to 
various specialists for fabrication 

Ladish Co. and Wyman-Gordon Co. 
forgings... 


Ine 


Steel Improve- 


for spacer and dis 

Thompson Products , Eaton 
Manufacturing Co., 
ment & Forge Co. for blades and 


other parts... which are all fur- 


nished to Pratt & Whitney Aircraft 


Let Mallory-Sharon, technical leader 
in titanium, help you apply this new 
metal. It has the strength and light- 
ness needed in engines and aircraft, 
the superior corrosion resistance 
for chemical 


Write 


demanded processing 


equipment. for information. 


MALLORY Ti SHARON 


MALLORY-SHARON TITANIUM CORPORATION: NILES,OHIO 


Producers of titanium and titanium alloy sheet, strip, plate, rod, bar, billets 
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basi ind ry dav 1 ommg 2 
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lurner said that, if these forces con 
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needed in an emergen 
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ind they can \ > HONG KONG 
transport m 
ham 
Ihe government is in the air tran 
portation business with part of its Mili 
tary Air Transport System, ‘Turner 
llowever, he added that some govern 
ment agen cluding the Defens« 
Department have recommended that 
f NIATS  transpor ! 
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on vhuich tarving for k Ihe tin 
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GLOBAL link of the new Northwest Orient Airlin md Tra 
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erating facilities, in the past 10 year 
But Washington—Iwo U.S t t 1] 

Iran Wi t f 
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tran portation on th 
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I Ihe Rich | 
by all 
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thine that land 
recent! lurner said may not 
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uilding. But, we don’t have anv U.S 
ilt jet airlines flying in scheduled oy 
The R ians do and have had 
than a vear. And they alread 
| newer and improved 
lu-104 and a much 
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ROLLS-ROYCE 


GAS TURBINES 


for 


short, medium and 


long range 


airliners 





Rolls-Royce have over 3,000,000 hours 
experience in the operation of gas turbine 


engines in scheduled airline service 


ROLLS-ROYCE LIMITED, DERBY, FNGLAND 


DART 
PROP-jET 


Vickers Viscount - Fairchild F-27 
Aviation Traders Accountant 
Armstrong Whitworth 650 
Handley Page Herald and Grumman | 59 


PROP-JET 


Vickers Vanguard 
Armstrong Whitworth 651 


TURBO JET 


de Havilland Comet 
Sud-Aviation Caravelle 


CONWAY 


BY-PASS TURBO JET 
Boeing 707 - Douglas DC-8 





SHORTLINES 





> Northwest Airlines is scheduled to 
l nonst New York-Seattle and 
k-] tland service Sunda 


' 
maakcn cle 


on order. ‘The 


rat li Cre 


> Gov. Foster Furcolo of Na 
ill authorizing 

million for con i 

ght termi 
t. Bo 

f the stru 

If liquidating over 

car term vill be handled by the 
\irport Management Board. Ther 
provisions for ground rental 

t on the unex 

rvice cost Hang 

tructed for Eastern 

ist and Trans World 

freight terminal for 

tate ofhcial estimate 


] 
Dring an annua 


> KLNI, Roval Dutch Airlines, wil! be 
1onstoy e from New York 

11. In 1956, KLN 

landing im (luracao 


0 O00 ! cnec! 
12 pa I 


> North Central Airlines carried 67,458 
ngers in August, a record for the 

I usti Ihe airline flew 

t 100,000 miles over route 

ing 40 mile North Central 

ct a daily local servi record by 

ing a total of 2,626 passengers on 


lf 


> Frontier Airlines established com 
pany records in August by carrying 


passengers 5,861,000 passenger 


I 
im mecrease of 2] in both cate 


P Chicago Helicopter Airways carried 
7,14 passenger between Midway 
()' Hare airports and the Chicago Loop 
Meigs Field, in August for a compan 
ord. So far this vear the airline has 
iricd 25,295 passenger 
>Los Angeles International Airport 
handled 2,150,641 passengers during 
the first six months of 1957. The fg 
ure represents an increase in passenge! 
handling of 18.7% In the first six 
months, the airport also handled 39 
404,239 Ib. of air freight; 11,416,894 
lb. of air expre and 20,758,205 Ib 


t air mail 
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AIRLINE OBSERVER 


(The following colun was written by Aviarion Week | 
L. L. Doty while ending the 13th Annual Ge ral Ml 
iational Al ] 


P Japan \ 
mn Mar 
1 


© Acroflot, Sovict-owned airline, was not represented at the International 
Air Transport Assn. general meeting although a Russian representative was 
present at last vear’s meeting in Edinburgh as the result of an invitation 
extended by Lord Douglas of Kirtleside, then president of the association 
No formal invitation was extended to the Russians this year. However, Sin 
William Hildred, LATA director general, said that, if Aeroflot indicates its 
desire to join IATA, it will be “welcomed.’ 


© Carter Burge re t of Trans World 
the airline nternation division during 
Milan, Rome, Madrid, Lisbon and the A 
operation on tandard established b 
ilko may import European chefs in 
nea ( c on domestic route 

> British Overseas Airways Corp. will introduce turboprop Britannia 312s 
on its North Atlantic route during the first three months of 1958. First 
of the long-range aircraft was delivered earlier this month. Lack of trained 
pilots is the reason for delays in inauguration of transatlantic turboprop 
service which the airline had hoped to begin this fall (AW Jan, 21, p. 38) 
One crew has been trained by Bristol as the nucleus of the airline's flight 
training program on the 312s 


© Air Finance Ltd British mization 
mately $8 million to FE] Al Israel Airline 
of three Britannia turboprop transport 


( ipital for some time n ic Israc 
financial aid 


P Trans World Airlines has licked the language barrier in Spain by coining 
the nickname ““Too-ah"’ to identify the airline and as an assist to Spaniards 
who would otherwise have difficulty in pronouncing the “W The pro 
motion backing the introduction of the nickname has been so successful 
that ““Too-ah” spoken to the telephone operator will automatically connect 
you with TWA and cab drivers need no other address when told ‘“Too-ah 


© Niddle | 
route fro 


ind Beirut 


> Cathay Pacific Airlines has ordered two Lockheed Electra turboprop trans 
ports for delivery in June and August of 1959. Cathay Pacific with head 
quarters in Hong Kong will operate the turboprop throughout its major 
routes in the Far East 


© International Air J nspor v1 he ts l4th 
ing im New Delhi, India if 
will take over a IATA p 
in lTokvo in 1959. Date 

rather than September 

in carly fall 


9 


> Vote to transfer IATA headquarters from Montreal to Geneva was 30 to 2 
in favor of the move with six members abstaining, but because of the small 
majority, the resolution was withdrawn by a European bloc of seven air 
lines which had sponsored the proposal. 











reat advances in design... 


NEED THE ADVANCEMENT IN 


WEAR RESISTANCE PROVIDED BY 





FLAME-PLATING BY LinDE 





Stratosphe ric altitudes... 
speeds... extreme temperatures subject 


supersonic 


jet plane parts to almost incredible 

conditions of heat and abrasion. To assure 

perfect operation in all circumstances, bearings 

of hot air valves in the Starfighter are Flame-Plated. 

A tungsten carbide coating, applied by LINDE’s 

unique method, is the only material tried that 

successfully eliminated galling and provided a low 
cocflicient of friction over the required service life of the part. 
With the part Flame-Plated, practically no wear occurred. 

This LINDE process is now a regular production procedure. 
Flame-Plating is LInDE’s special process for protecting metal 
parts from wear, abrasion, and fretting corrosion. Tiny particles 
of tungsten carbide or aluminum oxide are literally blasted onto 
the metal surface. Since the temperature of the part being coated 
seldom exceeds 400 degrees F., there is little or no risk of changes 

in its shape or metallurgical properties. Flame-Plated coatings 
can be applied from .002 to .010 inches thick, and used as 
coated or finished to 0.5 microinches rms. Practically all metals 
can be Flame-Plated — aluminum, magnesium, molybdenum, 
titanium as well as copper and steel. 


Your own design may be improved by Flame-Plating. Find out 


how, by writing for a copy of the booklet “Flame-Plating,” F8065. 


Address Flame-Plating, Dept. AW-94. Linpe Company, Division of 
Union Carbide Corporation, 30 East 42nd Street, New York 17, N. Y. 


In Canada; Linde Company, Division of Union Carbide Canada Limited, 


46 


Lockheed’s F-104A Starfighter, newest weapon of 
the Air Force, is the most advanced airplane of 
its type. To give them the greatest possible resist- 
ance to extreme conditions, bearing surfaces (ar- 
rows) of hot air valves used in the F-104A are 
Flame-Plated with tungsten carbide. Flame-Plat- 
ing provides the wear-resistant coating needed to 
withstand the high unit loading and temperature 
extremes jet plane parts undergo, 


TRADE MARK 


Si Site). 
og > d=j)) 8) 5 


The terms “Linde” and “Union Carbide” 
ore registered trade-marks of Union Carbide Corporation. 








Airline Traffic — July, 1957 





Per Cent 


Revenue Revenue Total Revenue to 
Passengers Passenger Express Freight Revenve Available 
Miles Ton-Miles Ton-Miles 


(000) 


DOMESTIC TRUNK 
American 638,148 463 , 507 
Braniff 166,132 74,448 
Capital 341,263 130,003 
Continental 75,773 37 , 206 
Delta 216,689 106,958 
Eastern 646,219 355,452 
National 114,659 72,266 
Northeast 92,606 25,901 
Northwest 128,65! 95,080 
Trans World 413,150 372,015 
United 573, 406 457,963 
Western 122,919 65,330 


1,550,059 064 , 994,738 
247,369 ,725 492,557 
429,058 ,712 456,222 

94,864 ,728 153,019 
323,138 , 196 795,0 
819,595 ,000 , 483, 
245,189 916 435, 

24,253 ,420 59, 
390,413 ,425 628, 
914,560 ,003 ,273, 

2,273,451 , 555 
240,694 ,005 


=~SSON=Enweeee 


INTERNATIONAL | 
American 13,270 10,043 . 593 
Braniff 4,344 9,039 
Caribbean -Atiantic 21,760 1,587 
Delta 6,075 6,892 
Eastern 35,067 47,021 
National 7,335 5,208 
Northwest 17,542 27,240 
Pan American 
Alaska 9,102 9,863 
Atlantic 115,784 154,522 
Lotin America 130,445 146,409 
Pacific 27,492 101,933 
Panagra 12,268 15,170 
Trans World 32,191 86,352 
United 11,685 29,007 


LOCAL SERVICE 

Allegheny 43,874 7,737 
Bonanza ; 13,431 2,868 
Central : 11,455 2,227 
Frontier 21,161 5,495 
Loke Central 13,992 2,201 
Mohawk" 

North Central 61,754 10,33) 
Ozark 35,178 5,873 
Piedmont 37,414 7,932 
Southern 18,412 3,328 
Southwest sae 30, 206 6,436 
Trans-Texas : ‘ 3 22,140 5,056 
West Coast a a iaileicad 24,843 4,229 


HAWAIIAN 
Hawaiian 43,903 7,054 
Trans-Pacific aes ‘ 19,380 3,523 


CARGO LINES 
Aerovias Sud Americana rT 
Flying Tiger 13,617 64,365 
Riddie* e 
Seaboard & Western 7,713 29,788 
Slick oe 5,723 30, 162 


HELICOPTER 
Chicago Helicopter e 5,681 84.0 
Los Angeles Airways , 3,462 124 
New York Airways ' 9,100 165 


ALASKA 
Alaska Airlines 6,049 1,787 32, 153 
Alaska Coastal 6,491 559 3, 5,508 
Cerdeova 19,748 5,048 42, 1,792,079 
Ellis 8,187 446 2, 4,011 
Pacific Northern 13,056 13,577 101, 312,290 


, 101 


"Not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 











AVIATION WEEK, September 23, 1957 





die 38 
G) AIRCRAFT PRODUCTS NEWS f 


eal 


N 


General Electric Missile Alternators Feature Light Weight, 


Low Harmonic Distortion, Close Voltage Regulation 
oo) ow) 


Hig mcurae ind reliabilit under ex Comple tely elf-containes } ‘ regulator i completel il nd 

treme of environment has been attained require no external excitatio ov elf-contained. It pro ile | than 

by General kleetric alternators for missile ilternator and exciter at cor 0 voltage regulation over 0 to 10 KVA load 
md advanced aircraft \ ide variet o init le halt and enclose i ne compar L1L.o00 to 14.000 rpm peed range ind t 


» free Hite 300 f 


pucka ‘ tems including alternator, regs package temperatures ranging 
lator and exciter have been designed in The 800-evcle « ; ~ F, 

ratings from 4 to LO KVA operating at 

peed of 12.000, 24.000 and higher rpm 


more information 
pur mil ile 


to the voltage regulator ‘ iving 


proble ms, ¢ 


fed to the that lternat ‘ \ ’ wower supp 
ind at MO-evele lrequencie ind above . — S - I . py 
mnount to maintain co in “ ge ou Ceneral klectris Aviatior 


| pu il of these advanced ten the he 


put magnet mmplitye " voltage Ind istre Sale Repre 


pound titernator hown on test ibove 
Rated 1OKVA with an overload ¢ ipacity to 
13 KVA thi 12.000-rpm machine 4 
coupled to the drive source through an ex 
ternal splined shaft. A wide variety of prime 
mover mebudin d-c motor hvdrauli 
md air turbine drives can be used 
Phe 1L15/200-\ LOO-evele }-phase 
ilternator ha ound field) construction 
illowin lose output voltage regulation 
under wute varving load condition The 
rotor os ¢ iprabole of withstanding 50 ovel 
peed at temperatures up to o00 | Total 
RMS harmonic content of the alternator 
output ‘ than | of tundamental 
Phe machine power tactor rating is .6O 
ind it bas an efherency of BS it rated load 
Forced air cooling of ipproxin itely five 
pound pert jute, resulting in a six-inch General Electric regulator (left) and alternator (right) combine to form a 30-pound power package 
HO pre re drop at sea level, enables the rated at 10 KVA. The alternator is 9'/ inches in length and 6 inches in diameter. The voltage regu- 
machine to deliver rated output continu lator is 5 inches long. Total RMS harmonic content of the alternator output is less than 1% of 


ously from 0 to 80,000 feet fundamental. The generator has an efficiency of 85% at rated load. 








New, Self-Contained Missile Accessory Power System 
Gives Both Hyd ‘aulic and Electric Power 


A cor pletely self-contained General Ele« celeration boost to bring tl unit to rated 
tric auxiliary power unit is now available peed and output within a h ond. The 
to provide simultaneous hydraulic and fuel tank contains an gral pressure 


electric power for missile systems. A cur tem utilizing hot g ro com- 





rent model based on tl is idy anced de sign po ition cl umber to ‘ \ te ppl ton. 
uses two alternators and a hydrauli pump lhis eliminates the need for pressurization, 


furnish 1OOO watts of 400-cvcle 1 15- pumps 0 plumbing external to the unit. 


It, 3-phase ac power; 100 watts of 2400. 
| 115-wolt : bine frequency control is obtained with 
cle, 115-wolt. sin 


le-phase ac powe d 
le-phase ac p er an | 
' a load co ol loop co ting of a tre 
hydraulic pressure at 2200 psi ind 4 1 load nts I apart. dies 
‘pt Pre juen ntoal f bot! Lanted quency detector i loading ilternator and 

yp ‘ cy control o woth elec ‘ 
powel! ster is within = | and voltage par asatne loading resistance, Constant peed 
control within « is maintained by placing i bia ing torque 

un o if} 
on the turbine shaft to balance change in 

A con phe te unit weighs 1 pounds or load dem ind 

New, General Electric modular APU demeon- 


le ind all components, including turbo 
I 
The advantages of this advanced missile strates an advanced design combining several 


drive and fuel tank, are contained within 
APL can be easily ipplied to your partic electric and hydraulic power sources into one 


» cylinders, each 44% inches in diameter 
lar problem. The modular design allow compact, completely self-contained unit. This 


and 13 inches in length. These cylindet 
modification for a wide variety of appli particular version, with twe electric power 


can be mounted side by side or in-line 
cations by attaching matched hydraulix sources, weighs only 30 pounds, including fuel 
An onopropellant fuel such as ethylene ind electric components rated as required 
oxide spins the turbine wheel and provide . to a choice of turbodrive s. Fuel tank ive nor ! o ‘ I minced mi 
the drive power for the alternators and can be varied to provide operating cycle 
A cartridge ignition system activates from 20 to 34 econds depending on the 


el and also provides i starting ac turbine and output component ised. | 


How 13 Years’ Application Experience Can Help 


Solve Your Pulse-Forming Network Problems 


Since 1941 General Ele 
designing building ind 
pulse forming network 

type A wide variety of data 
ha been cumulated 
voltage dielectric 


that aflect service 


loda this wealtl 

and experience can help 
ticular problem Ceneral 
forming networks can be de 
duced to meet service life 
10 to 10,000 hour 

Whether 10 or 10,000 hours, General Electric rise time, number 

pulse-forming network capacitors are engi- ripple ind most o 

neered for the life span of your specific appli- met with solution 

cation. Thirteen-year accumulation of test deta data and experien: 

helps General Electric engineers meet your with network 


special conditions. on forced air cir 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





Photographing Super Sabre Loop 


THIS SEQUENCE of the supersonic North American F-100D in a full loop 
was shot by North American Staff Photographer Gene Boswell. Boswell used 
a Graflex K-25 sequence acrial camera and Super X film. Exposure was 
1/500 sec. at shutter opening of F. 11. Dotted line shows flight path of 
the TF.86 photo plane. Stars indicate position at which each exposure was 
made. At points where the photo plane was pulling 4Gs, the 20-Ib. camera 
weighed 80 Ib. Loop was flown just off the coast at Santa Barbara, Calif. 





ane |. 


“ ~ Sorehe ome * r Be eo: 
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ENGINEERING Test Pilot Zcke Hopkins flew the F-100D (above) during the loop photo 
graphing mission Gene Boswell (below) demonstrates the desired maneuvers fo 
the loop pictures to Capt. Pat Hunerwadel, at right, and Hopkins. Capt. Hunerwadel 
a USAF test pilot, flew the TF-86 Sabrejet camera plane. For best air-to-air photog 
raphy, Boswell says, distance between aircraft should be to 100 ft. Gap wide 


than 125 ft. is almost useless 





PUEL PIPES Th 
COMBUSTION CHAMBERS 


FOR REGENERATIVE 





COOLING 


NAPIER SCORPION two-barrel rocket package mounts fuel lines and accessories above combustion chambers, 


British Emphasize Reversers, Silencers 


By David A. Anderton ® Rolls-Royce RB 


extremel 


Farnborough—Mor thrust more 
ind possibly reversed was the 
of the engine dis 
Society of British is on the 
exhibition © Thrust 
igned for the 
for dk 
@ Corrugated 
ilso by 


quietly cluding the Short S¢ 


dominant theme 
play at thi 1 Sth 
Aircraft Constructors 


stands wer 
reverser | 
Avon 
Havilland’ 
nozzle 
Rolls-Rov 
duction item for th 
the Comet I\ 


New Powerplants 


Half 1 doz n 
for the first 
1,000 shp. gas 
developed as private ventures 
Armstrong Siddeley Motors, Ltd 
¢ Bristol Orion supercharged 

prop rated at 5,150 ehp. for takeoff and 
a prototype ai 


new powerplant 


included units 


turbine 


shown time 


e Two en 


by 


pein . it 


turbo tol Aero engine 
engin 
hown 


bomber and 


completely cowled as 


craft installation 


ROLLS-ROYCE thrust reverser diverts exhaust gases through louvered « 
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Roll 
RA 
Comet 


nol 


( 


RA 


now powering the 


Canberra flying test bed 


yper 


108 turbojct with 
high thrust/weight ratio, de 
cloped for vertical takeoff concepts in 


Demonstrated in the flypast 


IV 


e reduction 
Now 
; installed 


9 


¢ Exhaust silencers developed by 
Ltd. for it Olympu 
Avro Vulcan 
Olympu 


on the 


= 


1ings. 





as well 


Rovee 
29 turbojet 


thrust 
th 


Both silencing units and th 
erser impressed observers with 
ipparent efhciency of thei operations 

Vhe Armstrong Siddeley en 
gines common nts 
wherever possible to cut down on dé 
velopment — time Engine 
have a two-stage centrifugal compre 
turbine, plus a 


dri ing 


new 
share OM pot 


de ind cost 


Ol 
driven by a 
ingle-stage 
cither a rotor shaft 
through the suitabk 
Combustion chamber 


two-stage 
power = turbine 


or a prope ller 


a pre 
reduction geal 
design is also 
ommon to both 

Ihe P. 182 fixed 
installations, develops 1,075 eshp iVS 
Armstrong Siddeley Specific fuel c 


down to 0.687 Ib 


Bri 


engine, for wing 


umption 1S 


Actuators are shown with diverter fully operating (middle 
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cshyj pel hi md th pecinhc weight 
is 0.44 |b. per eshp. Maximum engine 
diameter 1s 5U in 

Ihe P. 181 has been developed to 
drive rotary wing aircraft, and its out 


put is 950 shp. Specific fuel consump 
tion is higher at 0.75 Ib per hp per 
hr., and specific weight is .50 Ib/shp 


Engine diameter is also 30 in 


Reverser for Transports 


Rolls-Royce says its thrust re 
has been designed to fit on the 
for DH Comet IVs and on the Cor 
ways for the Boeing 707. No weig 
rst or thrust reductions will 
quoted by the company, but they con 
firm there will be some of each. The 
reverse! nsists of a pair of eyelid 
vhich fit flush against the walls of the 
ngine tailpipe when not in u ind 
which clamp together when thrust 1 
versal is desired. The closed eyelid 
divert the thrust exhaust blast out 
throug t a forwaid angl 


; 


ymnisist of 
inside the t 


rian 
Iheir area 1s distributed t tah 


i I : 

the place f the prope 
the nd of the tailpip Cooling 
from the free stream is pumped through 


hol bv the ejector action f 


HtLEDS NOs 


the exhaust 
Flown on the Comet III, th 
proved that jet engines can be 
quicted. Compressor noise seemed t 
be louder on the approach, but this | ARMSTRONG-SIDDELEY P. 182 for fixed wing aircraft in mockup cowl (top) and P. IS! 


95( 


n erroncous mmpression cre ited by 1 for rotary wing application (bottom). P. 182 delivers 1,075 eshy ’ 181 output i 


a. n 

ROLLS-ROYCE RB. 108 was developed for 
multi-engine VIOL and STOL aircraft 
Five are installed in Short Mf i Viol 


now undergoing tethered be test 


and in normal position (above). 
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A 
Vought 
Vignette 


NO. 9 IN A SERIES 


The electronics engineer who 
had an ear for harmony 


Vought fighter development is more than a matter 
of airframe. Electronics play an increasingly vital 
role, too. Guy Redmond showed how well the two 
efforts can harmonize in an engineering climate that 
encourages a man to reach beyond his own field. 

Guy was named Electronics Project Engineer for 
the Crusader, and a peculiarly promising choice he 
was. An elecfronics specialist by assignment and 
inclination, he held both E.E. and M.E. degrees. He 
knew the complexities of electro-mechanics from 
work on earlier systems. And his constant prowlings 
into related areas had marked him especially for the 
job. Guy's wide knowledge bridged the gap between 
airframe and electronics. 

To every two-headed problem involving elec- 
tronics and airframe, Guy sought the answer that 
would best serve both interests. Though Crusader 
stabilization took most of his attention, his curiosity 
was contagious. 

Electronics specialists conferred with propulsion 
men, for example, on cooling the Communications- 
Navigation-Identification package. Together, they 
found a neat answer in the Crusader’s air condition- 
ing system. Aerodynamics, engine and electronics 
engineers reached an ingenious compromise on the 
location of vital accelerometers. 


Everywhere in the Crusader, electronics meshed 
with airframe requirements. Stabilization equipment, 
antennas and other systems developed in Vought’s 
own labs were tailored to fit from the start. Purchased 
items got the same treatment, often acquiring major 
improvements in the process. 

Standards were high... higher in resistance to 
environment in some cases than had ever been asked 
before. But the Crusader project was not held up by 
an electronics snarl. 

In fact, the harmony that Guy Redmond sym- 
bolized had a distinctly opposite effect on Crusader 
development. The fighter raced from proposal to 
Fleet service faster than any comparable aircraft 
ever had. 


Expansion of electronic development capability at Vought 
is creating « unique role for the electronics engineer. 
Here he enjoys research adventure, opportunity to sys- 
tematize the most advanced components, and close asso- 
ciation with complete missiles and fighters. 


For details on select openings, write to: 
C, A. Besio, Supervisor, 
Engineering Personnel, Dept. A-18 
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TUBULAR combustion chamber used in Royal Aircraft Establishment’s rocket development 


program. 


uction of the tailpipe bellow which Gazelle is it idaptability to angularit 


iormally masks most of the compressor 
Once the urplane is abcam of an ob installation inclines the engin cle 
ver, he notices that the nose drops gree from a_ horizontal 
uddenly as if the engine had been Bristol will place one Gazell 
ut pre ind the other at 1 
. 7 the vertical in the ‘T) 
Helicopter Turbine Napier’s stand also 


Napier tre turbine Gazelle g if a Lockheed Super cllation 


urbine, flving in the Westland Wess« verted to use four ¢ thn mpany’ 


id shortly to be installed in the first Eland  turboproy 
totype of the Bristol 192 mulitas 
heli opter has excited interest among pie ind a mayor 
hnical observer Ihis engine ha onversion is expect 
been running k than two vears, and orth Meantime Napi 
ha run through three complk te but conti t with Real. the 
rion of thr 


nouncement of a 


nofhicial type tests im succession Thu 
the engine ran at full power for 150 hr 
ithout removal from the test stand 


One installational advantage of th 


Hispano Suiza Aircraft Guns 


Hispano Suiza Type 825 30 mm. aircraft gun (middle) has muzzle velocity of 3,350 ft./ 
sec., weighs 240 Ib., including feed mechanism. Type 820, a 20 mm. gun, has muzzik 
velocity of 3,495 ft./sec. and weighs 145 tb. Firing rate of both is 1,000 rd./min 
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because it can be placed im any position 
yw] from horizontal to vertical. The Wessex 








’ WW THUS MAGNE TTC CORCU/T THERE 
S ONLY ONE GAP AND 47 £3 LOCATED 
WHLRE THE WORK NEF DS 7O Bb DOME 


COAXIAL 
SOLENOID-OPERAT 
SHUT-OFF 


© So basic are Eckel 
contributions to the field of 
small solenoid shut-off valves 
that it is impossible to 
match Eckel performance 
without using Eckel features. 


ILLUSTRATED 
High pressure ethylene oxide 


valve for missile applications 


ENGINEERING BROCHURI 
showing recent '' made-to 
measure” Kekel valves, 


on requeat 





VALVE CO. 


1425 Firet Street, San Fernando 
East. Rep: The Harker Co., 186-02 Hoth Ave 
Hollis, L..1.,.N.¥. and 744 ith Street N.W 
Washington, D.C. « West. Rep: The Waite: 
J. Hyatt ¢ I M3, Kever Hille, Calif 





DOUBLE-ACTING "B’ SERIES 


SELF-LOCKING 
P QUICK-RELEASE 


the pin that’s designed for positive 
release...even under “over-load” or 
“bound” conditions! 


Double-acting PIP Pins combine rugged strength and 
dependability with INSTANT INSERTION, SELF-SAFETYING ... 
and QUICK RELEASE! Cotter pins, nuts, bolts and other 
retaining devices are completely eliminated. Result — 
unlimited design freedom and accessibility where units are 
frequently assembled and disassembled . .. permits 
quick-change of mechanical units ... speeds assembly of portable 
equipment ... reduces servicing costs. 
Difficult fastening applications where ordinary fastening devices may 
“bind” in misaligned holes or under unusually heavy loads are “made to 
order” situations for double-acting “B” Series PIP Pins, which operate 
on the fast push-to-insert — pull-to-remove principle... but have the added 
advantage of the exclusive PIP “drive-in”—“drive-out” spindle. It’s the 
safest, most reliable self-locking quick-release pin available! 


MEETS RIGID REQUIREMENTS 

Double-acting PIP Pins are used by every major aircraft manufacturer 
and the military services...are specified for use in missiles...used by 
leading manufacturers of electronics, industrial and materials handling 
equipment and have proven their complete reliability in many other fields. 
Get exclusive PIP Pin “drive-in”—drive-out” advantages in standard 
diameters to fit most nominal holes. “B” Series PIP Pins with continuous 
steel ring aid forcible release and adapts to remote release systems. 

Use the experience and technical knowledge of our Engineering Staff 

to determine the right solution to your quick-release fastening problem. 


Clevis fitting Tube assembly Bracket assembly 


Technical data and specifications are detailed in Brochure No. ADI-5500. 
Write for your FREE copy today! 


AVIATION DEVELOPMENTS INC. 
210 S. VICTORY BLVD. 
BURBANK, CALIFORNIA 


Sales offices in principal cities 
Manufacturers of PIP@ Self-Locking Quick-Release Pins, 
Chobert® Rivets and Avde! Sheet Grippers. 





on of its supercharged Orion turbo- 
prop, weighing 3,200 lb. complete with 
oil tank, oil coolers and mounts. Take- 
off rating of the engine is 5,150 ehp. 
Major design point is that the engine 
deliver a 4,400 hp. takeoff rating 
it any altitude up to 15,000 ft. plus 
1 constant 3,900 shp. for climb up to 
ibove 25,000 ft 
These engine 
many different types now in produc 
tion for cither civil or military use, 
cemed again to underscore the tech 
nical competence of the British engine 
industry in comparison with the British 
urcraft industry 
Here on the stands observers could 
ce a complete range of turbojet en 
gines with a thrust ratio between the 
mallest and largest of about 70. From 
Blackburn Palas rated at about 400 
lbs. thrust to the Orenda Iroquois at 
8,000 Ib. with afterburning, there are 
many intermediate thrust levels where 
i designer may settle for the engine of 


developments, plus 


hi choice 

There were engines like the DH 
Gyron and Gyron Junior designed 
pecifically from the start as supersonic 
powerplants 


Show Rocket Engines 


Vhere were also the rocket engines 
Napier’s Scorpion twin-barreled instal 
lation for the Canberra, DH Spectre 
throttleable rocket for the mixed 
powerplant concept exemplified at this 
how by the Saunders-Roe SR. 53 

here was a single ramjet engin 
the Bristol Thor—a pair of which 
propel the Bristol/Ferranti Blood 
hound missile at speeds in the Mach 

> or 3.0 range. Blanked fore and 
ift by security, and covered with a 
totally wrong nose cone, the Thor 
configuration could only be guessed at 
ut reasonable guesses for its thrust 
would be about 8,000 lb. at its design 
Mach number 

This was the powerplant spectrum 
at Farnborough this year. As before, 
there were more engines than there 
vere airplanes to use them or airplanes 
to take advantage of the advanced d¢ 
This is one of the 
alrpowcl position 


sign characteristics 
ironies of Britain’: 


° 
Hawk’s Rocket Motor 
rie 

Bears Wing Assembly 

Huntsville, Ala.—New surface-to-air 
missile, the Hawk, more completely 
utilizes the advantages of a solid fuel 
rocket motor than any weapon that 
preceded it 

In the Hawk, the combustion cham 
ber wall serves as the cxternal skin 
of the missile and is also the load- 
carrying structure, with fittings for 
the direct attachment of wings, war- 
head, ct This type of construction 
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SECURITY © OPPORTUNITY » ADVANCEMENT 


for engineers in selected fields at General Mills 


Although engineering 

across the country the i” 

the prsttions offered t« ;uAa 

the kind of security and pr fess 

an app ant has a rig | K 
lecalized situations and events ‘have bere ht this Job 
security and job opportunity situation inte sharp focus 
for many today 


company 
year and has pa 
formation tr 
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TIME FOR FUN 
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A LONG-RANGE FUTURE 
FOR YOU 
IN SUCH FIELDS AS: 


MISSILES 

APPLIED MECHANICS 
GEOPHYSICS 
UNDERWATER ORDNANCE 


ELEecTRONK 
COUNTERMEASURES 
DIGITAL & ANALOG 
COMPUTORS 
INSTRUMENTS & 
CONTROLS 
SOLID STATE PHYSICS 
MICROWAVES &@ 
ANTENNAS 
INFRARED SYSTEMS 
INERTIAL SYSTEMS 


SYSTEMS ANALYSIS @ 
DESIGN 
SERVOMECHANISOMS 
BALLOON SYSTEMS 
INDUBTRIAL 
AUTOMATION 


UPPER ATMOSPHERE 
RESEARCH 


FINE PARTICLE 
TECHNOLOGY 

SURFACE CHEMISTRY 

orTics 

MECHANICAL DESIGN 
AIRBORNE EARLY 
WARNING 

RADAR SYSTEMS 
INFORMATION THEORY 


ELECTRONIC EQUIPMENT 
DESIGN AND 
MINIATURIZATION 


MECHANICAL DIVISION OF 


Peter D. Burgess, Personnel Director 


Simply fill in 


coupon and send 1620 Central Avenve Northeast 


todey for intor Minneapolis 13, Minnesota 
mative booklet 


thet can help Nome 


make your future Address 
rewarding and City 


secure 
College 
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alms 


it = 3)/ re = STEEL 


Mechanical Division General Mills 
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EXPERIENCE AND VERSATILITY have earned for Librascope a position of 
leadership in the design, development and manufacture of computers and controls for 
military and industrial applications. Through extensive experience in the combination 


of electronic, magnetic, mechanical and optical design concepts, Librascope can offer 
an impressive capacity for achievement in the development of precision instrumentation | B RAS¢ O p E 
This knowledge, gained over a twenty year period, can be focused on your computer- 


control problem... with marked success! Your inquiry is invited. 


Engineers capable of significant contributions are invited to write Glen Seltzer, Employment Manager 


LIBRASCOPE, INCORPORATED + 8O8 WESTERN AVENUE - GLENDALE, CALIFORNIA 
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brings the empty weight of the mis- 
sile to a minimum 

The powerplant of the Hawk is 
distinct in that it contains two separate 
solid fuel charges in a single chamber 
‘The first is the booster which burns 
rapidly to accelerate the missile to flight 
velocity quickly Ihe second is the 
sustainer which maintains flight speed 
[his innovation makes the Hawk even 
easicr to handle than other solid fuel 
missiles because it climinates the ex- 
ternal booster unit 

Phe Hawk, which is a high perform- 
ance low altitude system, is a joint 
development of ‘Thiokol Chemical 
Corp., Raytheon Manufacturing Co, 
ind Northrop Aircraft, Inc 


Stretchouts Leave F4H, 
F-1LO1LA, C, Unaffected 


St. Louis, Mo.—Some figures for 
how defense cutbacks affect McDonnell 
Aircraft Corp. were given in a report to 
employes by President J. S$. McDon 
nell. In the same message, McDonnell 
referred to the F-101C and RF-10IC, 
a modified version of the Voodoo for 
fighter-bomber missions 

Neither the F or RF-101A and C nor 
the F4H-1 for the Navy has been 
stretched out or terminated, McDon 
nell said. The F3H Demon and F-101B 
programs have been stretched 

Navy ordered Demon deliveries 1 
duced from 12 to 10 per month 
through February, 1958, and to 11 per 
month beginning in March, 1958, ex 
tending delivery of the last Demons 
on order from January to March, 1959 

USAF ordered deliveries of the two 
cat F-101B reduced from 30 to 20 a 
month, extending last delivery date of 
l’-101s on order from March to August, 
1959. McDonnell said he expected 
idditional F3Hs and F-1O1Bs to be 
ordered from Fiscal 1958 appropria 
tions, extending delivery through 1959 

USAF said the F-101C modifications 
consist of strengthening wings, fusé 
lage, etc. to prepare for the relativels 
more rugged mission of fighter-bomber 
Strategic Air Command reportedly de 
cided’ against using Voodoo as day 
fighter, with result that most will be 
modified to C configuration 





Conical Camber 

Farnborough—Conical camber leading 
edges have been added to both the Avro 
Vulcan B.MK.2 and the English Flec- 
tric P.1A tor flight evaluation of this 
NACA development. English Electric 
reports some improvement of perform- 
ance in high altitude cruise conditions but 
believes other performance requirements 
could mitigate against its use on the pro- 
duction series. 
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AMPHENOL engineering has designed a new series of 
rack & panel connectors with more special features than 
we have room to describe! Here's a brief checklist, but 
we hope you will write for the catalog sheet! 







Environmentally Sealed rack & panel connectors 
designed for potting 






Two Insert arrangements: 57 electrical contacts 
and 2 coaxial connectors; 75 electrical contacts 
and 3 coaxial connectors 







No air voids throughout body 






Resilient face seal, chemically bonded to insert 






Female connector spring-loaded; constant pressure on face seal; 
allows for variations in rack and panel designs 






Hooded female contacts—prevent test probe damage 






Temperature Range 65°C. to + 150°C. (with use of new 
high temperature potting compounds 






Low Insertion Force—2 ounces min. to 6 ounces max. per contact 






Materials: diallyl phthalate bodies, cadmium-plated aluminun 
shells with gold iridescent iridite finish; male contacts SAE 72 
bronze; female contacts bronze, alloy B, ASTM-B140 Plating on 


both contacts is rhodium over sili eT 
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AMPHENOL Industrial Distributors carry stocks of standard ‘2 
AMPHENOL components in order to provide immediate service on your rush 
requirements 



























Westinghouse metal 
miracles boost jet 
engine performance 15% 


Turbojet “hot end” parts, made from clad molybdenum, are increasing 
jet engine efficiency up to 15% by permitting higher turbojet operating 
temperatures. Developed by Westinghouse research scientists, this new 
method of coating molybdenum to prevent high-temperature oxidation 
has proved successful during extended engine testing of ‘“‘clad-moly 


parts at temperatures above 2000°F., 


Development of this protective coating which remains intact and 
effective after molybdenum alloy sheets or shapes are formed into parts 
of complex shapes——is part of the advanced metals research program at 
Westinghouse. The Aviation Gas Turbine Division is helping to keep 
America strong by applying this coating and other new research develop 


ments to create better and better jet engines for the defense of America 


Take advantage of Westinghouse’s ability to engineer, develop and 
produce equipment for America’s defense. Contact your Westinghouse 
Defense Products sales engineer, or write: Westinghouse Electrix 
Corporation, Aviation Gas Turbine Division, P. O. Box 288, Kansas 


City, Missouri. J-910 
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The first stage turbine nozzie vanes (outlined in red) were chosen for initial testing a 


t ey 
ere subjected to the highest temperatures and are most susceptible to thermal shock, 


you can Be SURE...iF iTS 


Westinghouse 





Handley Page Victor bomber despite its cluttered nose has 
exceeded Mach |. Victor is in production and first squadron 


is expected to be formed late this year. 


British Bombers, Fighters 


Exhibit Design Revisions 


Avro Vulcan B. 1 has visual bomb-aiming position with blanked 
over window below coc kpit Crew entrance door also is exit 
for downward ejection seat. Vulcan is now in squadron service 


in one group of Bomber Command, 


Hawker Hunter lineup (left) shows lipped tailpipe being tested as a possible configuration change on the near two. Wing-tip pod of Fairey 


Firefly target aircraft (right) carries five wide angle cameras to record hits and near misses of test rounds. 
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Gloster Javelin with Firestreaks shows fence air brakes, lengthened tail pipes. Plane is being used in development work 





Drag chute and brakes open, Victor bomber decelerates at Farnborough (above). Vulcan touching down (below 


tors, fence air brakes and elevator deflection. Conical camber curve is discernible about midway out on the win 





Ground Test Load Cycles Called 


Invalid as Fatigue Life Measure 


By Russell Hawkes pecimen against a control pecimen of 
known characteristics 

Los Angeles—Prediction of the 

fatigue life 7 in airplane in terms of Fruitless Effort 
hours or load cycles on the basis of Douglas abandoned as fruit] th 
ground tests were termed imvalid by cffort to set up approximations of th 
kmerson H. LaBombard, Douglas Aun number of cycles or the amount of time 
craft structures engineer, in a discu required to make a component fail du 
ion here before the Institute of the to fatigue LaBombard said that sta 
Acronautical Science f the DC-5 _ tistical scattering of test results now 
fatigue resistance program Ihe jet covers such a broad band that numer 
transport 1 designed almost entirely by il ipproximation have little use. Pr 
fatigue criteria and every piece of stru isc quantitative application of test r 
ture 1 phy icalh vcled and over ult hould at leact await the growth 
designed relative to the static load levels f much mor experience in the field 

LaBombard said Douglas has used a he said 

comparative” fatigue testing technique Other objections to making quantita 
» learn whether a pecimen tructural tive ipplic itions of test data are the 
component will be satisfactory relative difficulty of analyzing a complex struc 
me equivalent structure known to ture dynamically, especially under small 
non-critical This is a_ traditional loads and at low deflection ind th 
orator method of checking a test liffeulty of dupli iting actual flight 





y¥ QUALIFICATION TESTS 
v¥ EVALUATION TESTS 

vy PERFORMANCE TESTS 

y ENVIRONMENTAL TESTS 


AIRCRAFT 
EQUIPMENT 
TESTING 
COMPANY 


1806-12 FLEET ST. 
BALTIMORE 31, MD. = 
America’s first independent Gen. Power Flight-tests B-58 


laboratory for testing aeronautical Gen. Thomas S. Power, commander in chief of SAC, emerges from B-58 following test 
components and systems. flight. Note size of disposable bomb pod slung beneath fuselage. 
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id I he ni iccurate W to get 
the equivalent of 10 years of flight 
oads would be to run 10 years of lab 
watory tests and it would call for ex 
tremely sophisticated equipment. Ac 
clerated testing calls for a_ certain 
nount of cheating on loads and other 
onditions which may have unpredict 
le effects on results, LaBombard said, 
ind in the acoustx frequency range it 

nearly impossible to accelerate test 
invwa\ 





Critical Structure 


Critical structure from the fatigue 
tandpoint usually includes a joint of 
une kind. One form of the Dougla 
omparative testing method is to chech 
uch a structure against a similar un 
ined structure If it can withstand 
the ime test for an approximatel 
qual number of cycles, it can be con 
idered non-critical. If fatigue crack 
ppear ubstantially before they do in 
the unjoined specimen, the part must 
be redesigned 

Another form of comparative testing 
ised is to check a specimen against 
the equivalent unit in a proven airplane 
uch as the DC-6. If cach unit is tested 
it its appropriate nominal stress level 
LaBombard feels it is reasonable to a 
ume that a DC-8 specimen which 
matches the fatigue resistance of the 
DC-6 part will prove out comparably 
vell in service 

Thi ipproach has known weak 
iesses. For instance, if a part has given 
trouble in the proven airplane and the 
equivalent part in the new airplane test 
ut better, it still is impossible to say 
the new part will not give trouble in 
crvict 

In such an ambiguous situation 
me other approach must be used 


Statistical Validity 


Anv test, of course, must b« repeated 
ften enough to give some idea of its 
tatistical value and validity. On the 
DC-8, the minimum number of tests 
m one type of specimen has been four 
nd usually it is much higher The 
proportion of the whole airplane to b« 
used as a test specimen is a compromis« 
The advantages of the small specimen 
in case of exp rimental control and low 
ost-time requirements for repetition 
nust be balanced igainst the advantage 
f getting a realistic interaction of part 
n a large specimen 

Douglas has used a system progr 
ng from very small components to very 
irge ones The greatest part of pre 
urized cabin structure testing on the 
DC-8 was done on 6 ft. x 10 ft cou 
pon A specimen of this size is large 
nough to include several segments of 
the “‘rip-stopper” fail-safe design 

This means that substantially all 
tructural interactions can be present 
vhile cost and time required to build 
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developed for e..treme t 
ranges in supersonic jets... 


Stratoflex ‘'Super-T'' hose assemblies are designed for 

extremely high and low temperatures. Stratoflex 

“Super-T" tube is extruded from specially com- 

pounded Tefion* and reinforced with high 

strength, corrosion resistant stainless steel 

wire braid. “Super-T" is unaffected by 

fuels, petroleum or synthetic base lubri- 

cants, acids, solvents, alcohol, and 

coolants. it is non-inflammable 

and the shelf and operating life 

are practically unlimited to 

’ provide long and trouble 
*TEPLON le @ ‘ free service. 


OTH G 


Straight 45° and 90° fittings in stock 


Strototiex “Super-T" 

hose is available in standard 
sizes from —4 to —20. 

Hose is factory assembled, fittings 
permanently attached — corrosion 
resistant, high temperature or 












































































M Z lightweight types. Special 
be assemblies, made to your specifications. 
’ Write for information ($-3 Bulletin). 
Soles Offices 
- bt Atlento 
Chiage Deyton 
, Houston 
TRAE — 
Les Angeles 
P.O. Box 10398 + Fort Worth, Texas NC& »° tne tee 
Branch Plants: Los Angeles, Fort Wayne, Toronto Secttic, Terente 
in Coenede: Strotofiex of Canede, inc Tulse 
























for Hi-Strength 

at Hi-Temperature 
the Cherry 

"600” Rivet 


To meet the design require- 
ments imposed by extremely 
high-speed aircraft and mis- 
siles, the Cherry Rivet research 
and development department 
has introduced the “600” (286 


*Patents issued ond pending 


stainless steel blind rivet. 

Data on the strength capabil- 
ities of the ‘‘600”’ rivet is avail- 
able from Townsend Company, 
Cherry Rivet Division, P.O. Box 
2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 
AN nuroR 


Townsend Company 


SU RSTADUISHEDIVETS New BRIGHTON, PA 


in Conede: Pormenter & Bulloch Manufacturing Compony, Ud, Ganonoque, Ontorio 





the specimens still is within reason 
LaBombard said that component test 
ing on this scale is more applicable, 
less costly and less time consuming 
than tank testing an entire airplane 
Ihe main value of the full scale tank 
test is as proof of the validity of com 
ponent testing 


Misused Term 


LaBombard disapproved of the loos« 
usage of the term “fatigue life.” The 
term implies that there is such a thing 
as fatigue death in which the airplane 
suddenly becomes unflyable. He said 
there is no such thing, the Comet acci 
dents notwithstanding. These wer 
caused by explosive decompression in 
itiated along fatigue cracks. Either ex 
plosion or fatigue cracking could have 
occurred alone, but a catastrophic fail 
ure due to fatigue alone ts unlikely 

LaBombard suggested that fatigue 
life be defined as the number of hou 
logged on the airframe before the cost 
of repairing fatigue cracks makes the 
irplane unprofitable to operate It 
should be regarded as a maintenance 
problem rather than a safety problem 

Explosion resistance and fatigue r 
istance in the fuselage are related de 
sign problems since they came together 
with the advent of higher pressurization 
levels in the high altitude turbine 
powered transports. The last generation 
of piston engined transports were in 
herently explosion proof because thi 
internal-external 
seldom exceeded 
mal structural strength 
the stresses imposed by that level of 
pressurization 

(his is not true of the new jet tran 
ports The DC-8 can have a cabin 
pressure altitude of 8,000 ft. at an ex 
ternal pressure altitude of 45,000 ft 
Chis gives a differential of 12.33 psi 


pressure differentia 
>.5 psi. and the nor 


levels exceeded 


The rip-stopper structure was con 
ceived to limit the pre id of local fail 
ures and prevent an explosive failu 
from gaining headway. It grew out of 
in NACA study showing that a struc 
ture would be non-critical at a pecihe 
ratio of skin area to frame area 


5.000 Ft. Blast Fence 
" J | 
Erected by USAF 

Jet exhaust deflector fence over 5,000 
ft. long has been erected at Castk 
AFB near Merced, Calif. It deflect 
smoke, heat, flying debris, and to a 
certain degree, noise generated by jet 
ircraft exhaust 

Called Model CV 10-12 Jet Blast 
Screen, the fence is built in 10-ft 
long, one-ton sections which stand 
12 ft. high when erected at a 60 deg 
angle to the horizontal exhaust blast 
The 18 curved, lateral vanes in the 
fence turn the exhaust blast through 
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deg. into a vertical column of a 

Positioning the fence at a 60 deg 
ngle towards the aircraft allows un 
restricted movement of the high vel 
ocity blast in an upward direction 
thus climinating pressure build-up in 
front of the fence which would cau 
last spillage over and around the fenc 
Fence 1 ivailable in welded ot 
bolted construction and can be sup 
plied in various height 
n type of aircraft with which it i 
to be used. Screen was designed and 
ngineered by Boeing Airplane Com 
pany and was fabricated by John Bean 
Division, Food Machinery & Chemical 
Company, San Jose, Calif 


Inlet Diffuser Reduces 
Liquid Rocket Dilution 


A long standing technical problem 
limiting the efficiency of liquid fuel 


depending 


wcket using pressurized propellant 
tanks has been solved according to 
Rocketdyne officials 

Nitrogen ga 
ressurize propellant tanks when pump 


normally is used t 
ire not used in a rocket motor system 
The gas at about 1,500 Ibs. pressur 
mixes rapidly with liquid oxvgen, a 
widely used oxidizer. The LOX is con 
taminated and its effectiveness greath 
duced. Large thrust losses are attrib 
uted to this contamination 

Stanley Greenfield, a Rocketdyne en 
gineer, is credited with developing 
perforated inlet tube which diffuses the 
titrogen as it enters the LOX tank. In 
tead of mixing with the oxidizer it 
bounces against the top of the tank and 
then comes into contact with the LOX 
lowly. It is claimed that 10 to 20 time 
le dilution takes place nd that th 
inges of a missile using the svstem can 


be increased up to 30 





Automation Trend 


Wright-Patterson AFB, Ohio—One of 
the things the Air Matericl Command 
must eliminate in the processing of data 
for a missile era logistics system is the 
human hand. It makes too many mis 
takes 

The flow of information from combat 
units to the manufacturer and back 
again must be as mechanical as possible, 
with an absolute minimum of writing 
punching or other handling of papers 
ind cards. 

To achieve this, there must be a new 
degree of uniformity and simplicity in 
the designation of parts and compo 
nents. There are known cases where the 
manufacturer's numerical designation for 
a unit contains more than 300 digits 
Even a mechanical brain is not expected 
to handle this kind of information with 


out complications 
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Prototypes of new 
special tools for in 
stalling Cherry Blind 
Rivets and Lockbolts 
are shown in the 
Cherry Research and 
Development Depart 
ment 


Special Tools 


for building tomorrow’s aircraft 
heing developed today by Cherry research 


Higher speeds and operating 
temperatures of aircraft, missiles 
and rockets of the future demand 
fasteners with greater resistance 
to the stresses imposed upon them 
than ever before 

Installation of these high 
strength Cherry Rivets and Lock 
bolts® will require new special 
tools such as those now in the de 
velopment stage in the Cherry 
Research and Development De 
partment 

This activity—anticipating the 
needs of the aircraft industry and 
the military—is an old story with 
Cherry. For years, Cherry engi 
neers and technicians have de 


"Licensed under Huck patents RE 22,792 


voted themsel v« to a singlk 
objective—the production of bet 
ter aircraft fasteners and the tool 
for installing them 

Tools for solving specific prob 
lems— tools for efficient production 
fastening—all are developed and 
produced in the Cherry plant at 
Santa Ana which is devoted ex 
clusively to the production of 
fastening equipment for the an 
craft industry 

For information on the most 
efficient fastening methods for 
your operation—write Townsend 
Company, Cherry Rivet Division 
P. O. Box 2157-N, Santa Ana 


( ‘aliforni i 


CHERRY RIVET DIVISION 
RE SANTANA, CAuFORNA 
‘Townsend Company 
RRRRUSHERIOTE «Hew wricHTON pA 
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Silastic coated fabric is used as an outer 
coating on hot air ducts of the giant Douglas 
C-133A turboprop military transport, largest 
production aircraft of its kind, now in pro- 
duction at Douglas, Long Beach Division. It 
Stays flexible and has excellent flame retard- 
ant properties though exposed to high and 
low temperatures for long periods of time. 


CHASTIL a ies seal ; heat 


. . Fabrics coated with Silastic*, Dow Corning’s silicone rub- 
For resistance to fuels, oils and ber, are used for ducting, control surface seals, gaskets, 
solvents, specify Silastic LS and electrical insulating tapes. They give superior resist- 
ance to heat, moisture, ozone, certain hot oils and chemi- 
cals. Available through leading rubber companies in many 
_s ; combinations of different cloths and compounds to provide 
Get latest data on Silastic. Mail coupon today the specific properties desired. 


Dow Corning Corporation, Dept. 0921-A 
Midland, Michigan 
Please send me latest data on Silastic 


Typical Properties of Silastic Coated Fabrics 


* Temperature range, °F —130 to 500 
* Weather, ozone and corona resistance Excellent 
® Abrasion resistance Fair to Good 
* Fungus resistance Excellent 
* Dielectric strength, volts/mil 800 to 1200 


Flame resistant coated glass fabrics are obtainable by 
using selected Silastic stocks. 


COMPANY 


Aaoorese 


ewe eee reese eee eeeed 


oe, REG. U8, PAT. OFF, If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


first in silicones 


DOW CORNING CORPORATION © MIDLAND, MICHIGAN 
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HOLLOW POROUS OXYGEN 
CARBON ELECTRODES 


CLECTROLYTE 


(POTASSIUM 
HYDROX DH 

















EXTERNAL CHRCUTT 


NEW FUEL CELL, which directly converts hydrogen and oxygen into clectricity without combustion or moving part 
l device 


operates at maderately 


low temperatures and at atmospheric pressure unlike previous fuel cells was developed by National Carbon Ce 


Gases Provide Silent Power Source 


By Philip J. Klass 


ell which direct] 
n into electricity with 


converts h 
ind Ox 
on oO! 
moderately low tempera 
ind at atmospheric pressure unlik 
| ha been developed b 
division of Union 


en fuel cell offer 
engine-dri 
rage battcri for 
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Noiseless Unit 


{ nlike cngin 


} 
cii is 


no te I] 


ition 


produce 
exhaust to iway it po 
high powcr! loads of 
duration, fuel cell and its hydro 
rcn-oxyvgecn upply na\ prove mealles 
lighter than cquis ilent storage batter 
lurthermore, f 
| } 


ell can be mstant 
TC charged repla ing 


cmpt pp! 
vlinder 

National demonstrated its new fuel 
cell last week at Army’s Electronic Prov 
ng Ground, Ft. Huachuca, Ariz., using 
it to power Arm new portable radar 
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BURBANK * 


SANTA MONICA * * CHINO 
—_ 
“os 
=— 2 
PACIFIC AIRMOTIVE CORPORATION 








You can depend on PAC 

for reliable, factory-approved 
service and the world’s leading 
lines of aircraft parts — 


PRATT & WHITNEY AIRCRAFT ENGINES 
HAMILTON STANDARD PROPELLERS 
BENDIX AVIATION CORP. DIVISIONS: 
ECLIPSE-PIONEER, PACIFIC DIVISION, 
PIONEER-CENTRAL, BENDIX PRODUCTS, 
RED BANK, SCINTILLA MAGNETO, 
BENDIX-SKINNER, UTICA 

EXIDE AIRCRAFT BATTERIES 

AC SPARK PLUGS - PACKARD CABLE 
B. F. GOODRICH + PESCO 

NEW YORK AIR BRAKE 








PARTS-SERVICE DEPOTS 
EXPANDED BY PAC 


Aircraft operators of private planes, executive transports, airlines— 
even military aircraft—regularly use Pacific Airmotive’s unexcelled 
parts-service facilities across the Western States. PAC’s large stocks 
of parts and accessories are warehoused at Burbank, Chino, Denver, 
Kansas City, Oakland and Seattle airports 

PAC operates maintenance and repair bases in many of these cities; 
and, in addition, supplies an ever-expanding network of satellite 
dealers with the world’s leading lines of aircraft supplies and equip 
ment. Through these dealers and PAC’s complete inventories, air 
craft operators in the West are assured of factory-authorized service 
and parts, backed by full warranty. 


Among the corporate fleets that rely on PAC and its dealers for 
engine, aircraft and accessory supplies and maintenance are Sears 
Roebuck, U.S. Steel, Union Oil, Richfield Oil, and Bethlehem Steel 


CONTINENTAL AIR LINES JET keep a continuous flow 

ENGINES TO PAC - first domes going through PA‘ 

tic airline to get Boeing 707s factory-production-line 

powered with Pratt & Whitney 

J-57 jet engines has contracted ENGINES ON LEASE 
with PAC tor the overhaul and other feature of PAC 

maintenance of these engines ingg sel to local-servis rune 
PAC’s already substantial experi line, and executive aircraft 
ence in J 17 rework and mainte 
nance was a major factorin Conti 


owners. Through its newly formed 
ubsidiary, Pionee Aircraft 
nental’s decision to contract thei Leasing Corp., PAC leases 
engine major components 


jet engine overhaul rather than 
to set up their own J-57 overhaul 
shops at their new Los Angeles 
base. Thousands of valuable man 
hour that would have been 
required to train personnel, plus 


the capital needed for special J-57 
engine test and overhaul equip _ poe 
ment, are thus saved by Conti- LMA PES nl A 


accessorte and comyj lete com 
munications systen Periodic 
maintenance and overhaul of this 
equipment is done in PA 


extensive Burbank shops 


nental 


JET ENGINE SHOP FACILITIES 
and a special engine run-in and 
test cell will be constructed by 
PAC to handle their enlarged J-57 


overhaul programs 
Modification of Lodestay ervice 


of multi-engine aircraft, manu 
facture of @ ound upport equip 
ment are onl t feu of the 
a itv trried at PacAero 
PAC ih 
ca Muni pal 


airpor [ 


PRODUCTION OF LEARSTARS 
unquestionably the finest, 
Direct injection fuel pump test ougnht-atter executi 
tand 1 typical of new equipment n the air today 
providing increased capabilitur nereasing pace 
nPAC'sacce ory hop. Operator Aero 
of Ri250 power ed Constellation In add 
and DC uch as Continent 
and Flying Tige) look first t 
PAC for overhaul, calibration 
and testing of these pump 


PAC AT BURBANK continu: 
to provide complete modificat 
and remanufacture of execut 
and corporate aircraft. In add 
tion, long-term erhaul contrac 


fron commercia ait Ca rie. 


PACIFIC AIRMOTIVE CORPORATION 
2940 N. HOLLYWOOD WAY, BURBANK, CALIFORNIA 


Branch Facilities: Chino and Oakland, California: Seattle. Vi hingtor 
Denver, Colorado and Kansas City, Kay 
Subsidiaries: /7ACAERO ENGINEERING CORP., Sant 
Pacair Ine Burbank Calif Flight Suppo t. Ine / 
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Airborne Charactron 


Miniature version of Charactron cathode 
ray tube, suitable for di playing radar targets 
umd data link information in the form of 
letters, numerals or symbols, has been de 
veloped by Stromberg-Carlson New Char 
ctron has five-inch face, measures only 174 
in. long, compared to 40-in, length of pre 
viously available 7-in. face tubes Focusing 
i accomplished by internal clectrostati 
lenses, climinating need for external focus 
md convergence coil I.xternal deflection 
yoke i required to position characters on 
tube face (Character we approximately 


0.1 m high 
























































One simplified Tool Design fits every 7ORQ-SE7. 
size, style and head configuration 


You can standardize on a single wrenching de 
sign for all aircraft fasteners because TORQ-SET 
adapts to all head configuration 
mits the use of one simplified driving tool design 

This kind of tooling gives 
1. Strength 

itrength 


This also per 


you the best in 
completely forged for added 
Simplicity forged in a single, one-piece unit 
Quality 
extreme accuracy 


coined to finished dimensions for 


Availability immediate 


availability in any quantity 


mass-produced for 
Economy relatively low cost because of 
design simplicity and mass production 

What's more, you can get TORQ-SET in a wide 
variety of materials — Titanium alloys, Inconel X, 
Crucible Hi-Tuf, Greek Ascaloy and many other 
stainless alloys, including A-286, 17-4 MO, Types 
347, 321, 202 and 422 


rORQ-SET is particularly adaptable to power 
driving at extremely high torques, yet this design 
permits easy removal. You can use TORQ-SET in 
locations formerly regarded as inaccessible. A 
recent application called for installation in a 
counterbored hole which would not permit clear 
ance for other driver styles. TORQ-SET not only met 
the requirements of clearance and torque values, 
but also effected a substantial weight reduction 

Find out how TORQ-SET can solve your aircraft 
fastening problems. Write, wire or telephone 


The biggest news in fasteners comes from .. . 


A\merican! 


WILLIMANTIC 
M 


DETR« T cH 


AMERICAN SCREW CO CONN 


CHICAG iL ° 


West Coast Sales Office and Warehouse: Air Industries of California, 922 W. Hyde Park Bivd., Inglewood, Cal 





Large Horizon Indicator 


Five-inch attitude indicator (left), developed 
by Sperry Gyroscope Co. for Navy, pro 
vides unlimited freedom of roll and pitch 
maneuver, will operate reliably for up to 
12 minutes after loss of electrical power 
New Model H-10 has automatic gravity ere¢ 
tions system plus a pilot-operated quick 
erection provision. Gravity erection is auto 


matically disconnected when bank angk 


Yay gen Test Stonds* 


bt te MAKE SURE WITH 
Electrochemical Reaction . BENDIX 


lhe fuel cell's electrical energ 


duced by the oxidation of hydrogen to ma ip 
form water. The potassium hydroxid OXYGEN EQUIPMENT thi re valit 
lution forms negatively charged h { 
xyl ion vith extra electron) and i 
po itively charged pota lum 1on hort TEST STANDS 
one electron When hydrogen i 
H) diffuses through its electro 
orn into contact with the h 
OH) ion, they combine to form 
H.O) and simultaneous! lease 


exceeds six degrees to minimize turn errors 


Indicator is hermetically sealed 


nd man th 


out of the 


to the oxyg 
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New Airborne capacitors and filters are 


Smaller lighter eee 


aid miniaturization of electronic devices 


MINIATURIZED leeves, they have excellent resistance to Airborne can produce special capacitors 
CAPACITORS vibration, fungi, salt spray and humidity to meet your requirements. These custom 


Airborne standard miniaturized capaci miniatures likewise offer the advantage of 
Utilizing Mylar dielectric and a special tors are rated 200 v d-c and have an reduced size and weight without sacrific 
conductor, Airborne miniaturized capaci operating temperature range of 75° ing Capacitance or dielectric strength 
tors offer microfarad ratings up to 12 to +300°F with only 12% capacitance I ypical is one of our new starting capaci 
times higher than those of ordinary ca change. At 300°F they withstand 150% tors which is 75% lighter yet has twice 
pacitors of comparable size and weight. rated voltage for 250 hrs. through a re the capacity and three times the dielectric 
Vacuum impregnated and hermetically sistance of | ohm per volt strength of the old-style capacitor it 


sealed in drawn steel cans or epoxy Where standard designs are not suitable, replaced. 


Airborne Standard Miniaturized 
Capacitors—200 v d-c 
STANDARD CAPACITORS TYPICAL SPECIAL CAPACITORS Microf. Dia. Length 


(to MIL-C-25A) (to JAN-C-25, MIL-1-6181B, MIL-M-8609) + 10% 
2 u/s 1/4 


- . 5 ij2 rifs 
( 10 s/s 1-1/4 
y/ {/ H 30 /* 1-1/8 
a j 40 1 1-1/8 

y ' 























$0 15/32 1-1/8 
1-1/4 1-1/8 
a 5/16 Li/e 
1-29/64 lft 
1-1/8 
3/4 
3/4 
a/4 
Ls 2 3/4 


180 
eel 









































TYPICAL R.F. FILTERS 
MINIATURIZED R.F. FILTERS 


Airborne miniaturized rf. filters also utilize 
Mylar dielectric and a special conducting 
material to reduce size and weight without 
compromising performance. Cores are molded 
to achieve makimum inductance with mint 
mum bulk. Vacuum impregnated with polya 
mide resin; hermetically sealed in steel can 
with glass terminals, Airborne miniaturized 
rf. filters are serviceable from 75°F to > ° ——nwees 
+ 300°. They meet JAN-C-25, MIL-1-6181B 
and MIL-M-8609 and are available to your 


specifications. Typical standard construction 


S222 8 . a I gaoae + t 
and circuits are shown at right, along with For 1.125 dia. aplit field For 1.562 dia. split field For 2.2 dia. split field 


series motor series motor sertes motor 
pertinent data on the motors to which thes D caeleh aie oi a 


oad cutrent—2.8 amp No load current—3.7 amg 


filters were matched. Mounting brackets ar St trent Stall current 18.5 amp Stall current 45 » 
A 4 . ri bat frequency 42 32000 rpm Comm. bat frequency 4x 18000 rom 


furnished to meet your requirements > graphit Electro graphite brush Electro-graphitic brush 


Write for latest technical bulletin on Airborne miniaturized capacitors and filters 


a 


ee ae 
<< ppomelg =~ 


® 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 
Represented in Canada by: WINNETT BOYD LIMITED, 745 Mt. Pleasant Rd., Toronto 12, Ont 





Gunsight Radar Checker 


< 


-!_ 


Accurate check-out of APG-30 gunsight (range-only) radar on Republic F-54F is pertormed 


by matching horn which directly samples signal transmitted from antenna mounted in air 


inlet. Model 650 horn, developed by 


The Narda Microwave Corp., Mineola 


N. ¥ 


replaces previous technique which extracted sample power from waveguide, did not give 
} | 1 pie | g g 


complete check on transmission line and antenna performance. 


par ible to those reported by British and 
by Patterson-Moo 
Once fuel cell has been brought up 
required operating temperature by 
external source, heat generated by en 
dissipated within the cell usually 
ufficient to maintain this tempera 
ture National’s cell can be used to 
bootstrap itself up to normal operating 
temperature by short-circuiting the cell 
but this may involve an initial warm-up 
time of several hours, Dr. Evans say 
Cell is not damaged permanenth 
cidental short 


} 
v 


ircuits, ace ording t 


+ 


Light Gyro-Compass 
Magnetically slaved directional gyro system 
which weighs only 104 Ib. provides synchro 
signals for operating up to three RMI indi 
cators, has been developed by General Elec 
tric System, which will be marketed for 
GE by Wilcox Electric Co., Kansas City, 
is type certificated by Civil Aeronautics 
Administration for airline use. It requires 
17-24 watts of 115 v.ac. and 14 or 28 


v.d.c. power 
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Dr. Evans. If short circuit remains fe 
extended period, it may produce mot 
exhaust water than can be immed off 
dilution This can 
replacing electrolyte 
At present the hydrogen-oxygen fu 
cell doe not 
threat to 
i renerators for lat 


causing clectrolyte 
be cured easily by 
ippecal to be i 
turbine-gencrato 

ariven 
tation 
ducing hydrogen and ox 
National 


nuclear energy may pro 


because of pr ent 
icntist pe ulat 


iomical means for decomp 
into hydrogen and oxygen 
then make the fuel cell a 


tender for many applicati 


Expansions, Changes 


In Avionics Industry 


N throp Aircraft ha et up nev 
Nortroni division which will be re 
onsible for 
development 


ompan\ expanding 
manufacturing 


W illi iti 


president, ha 


Viol 
ind marketing activiti By 
. Ballhaus, vice 
named general manager of new division 

Other recent! innounced 


in the avioni 


be cll 


hange 
nd expansion industs 
iti lude 

© Kearfott Company's Western divi 
sion has opened new branch office in 
San Francisco. F. G. Bayerd i 
@ Daystrom Systems division of Day 
trom, In will build q ft 
laborator in La Jolla, Calif near 


hana 


LARGE DESIGNS? 
mol king 


SMALL DESIGNS? 


You Need the Special 
Advantages of 


Engineered Lubricants 
from ANDEROL 


Whether you are designing 
a giant installation or a tiny 
a Lehigh 
Specialist will 


precision bearing 
Lubrication 
be pleased torecommend a 
special Anderol Engineered 
Lubricant to meet your spe 
cific need Call on him 
product is still 
stage. Re 


gardiess of volume or re 


while your 
in the design 
quirements, Lehigh will 
engineer a special Anderol 
Lubricant to do the job 


te data and 


WRITE TODAY: 


; ; eet 
PNUIWERR? KW j 


wy 
Lehigh Chemical 


Company 


CHESTERTOWN, MARYLAND 
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How Passive Refrigeration work 

in Honeywell components such as 
the autopilot sub-systes hown 
here, 8 revolutionary in it implic 
ity. Around such sub-system 
Honeywell can put i packet Of 
material which ts solid at normal 


pecial 


temperatures. At super heats, it 
becomes a semi-solid and soaks up 
the heat without changing tempera 
ture (heat of fusion). This keeps the 
operating temperature at ile 
plateau im spite of transict 


temperatures encountcred { 


extreme speed 


PASSIVE REFRIGERATION— 


new Shield against super heat 


Simple, lightweight, non-mechanical—it keeps precision control 
performance for up to 30 minutes at ambient temperatures of SOO deg: 

It's hard to imagine a more powerful weapon in avionics’ wat 
a substance that cools with the simplicity of a cake of ice: self-contained 
moving parts, no auxiliary equipment to add weight to missiles and arr 

It is this principle of Passive Refrigeration (cooling without external 
source) that Honeywell Aero engineers have put to work protecting 
components used in their advanced guidance system 

With Passive Refrigeration these components are able to vith tand 
temperature plateaus as high as 500° F ! And in the near future you may find 
Passive Refrigeration cooling components in advanced interceptor 
aircraft and anti-missile missiles 

Passive Refrigeration is another example of Honeywe Acro 
continuing contributions to the research, development and production 
airborne systems varying from guidance to fuel management, 
from engine control to flight stabilization 

If you are working on projects where super heat 
perhaps Honeywell Aero has the answer to your problem 
engineering group 1s prepared to develop component 
Passive Refrigeration for any type of missile, rocket o1 
Contact Minneapolis-Honeywell, Aeronautical Divisi 
2600 Ridgway Road, Minneapolis 13, Minnesota. 


Honeywell 
H Cerouautiial Division, 





American Girl Breaks 
Russian Record In The 
Aero Commander 560-E 


a 


THE PILOT: 26-year-old Miss Jerrie Cobb of Ponca THE PLANE: A standard production model of the 
City, Oklahoma a slender, attractive blonde new Aero Commander 560-E, a 7-place twin-engine 
who has been a licensed pilot since her 16th executive transport with a 1625-mile range, plus 
birthday safety fuel reserve. 


os OKLAHOMA CITY 


THE ROUTE: From Guatemala City to Oklahoma 
City, a 1522-mile non-stop solo flight to beat the 
Russian record of 1235 miles for planes in the 


THE NEW RECORD®*: A 1522-mile non-stop solo 
flight in eight hours and five minutes. Average 
speed was 190 mph. Remaining fuel, 30 gallons. 


3,858-pound to 6,613-pound class 


This story of superior range, flying comfort, high speed and ease of handling only 
begins to illustrate the reasons for Aero Commander’s enthusiastic acceptance by 
pilots and executives the world over. Send for free brochure 


*Supervised by Aircraft 


Industries Association 


AERO DESIGN & ENGINEERING CO © TULAKES AIRPORT © P. O. BOX 118 © BETHANY, OKLAHOMA 
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San Diego Occupancy 15s expected 
by early 1958 


® Auerbach Electronics Corp., Nat 
berth, Penna., is name of new frm 
which will specialize in automation 
ind datamation systems. Company is 
headed by Isaac L. Auerbach, tormer 
director of special products division of 
Burroughs Corp 


® Chicago Aerial Industries, Inc., ha 
formed a Components division to man 
ufacture and market precision elec 
tronic components New _ division, 
headed by Gordon B. Baumesiter, will 
be located at 10265 Franklin Ave., 
Franklin Park, Ill, when new facility 
there is completed. Initial product 
will be a line of precision potent 
ymeters 


e Potter Instrument Co. has opened 
new 50,000 sq. ft. factory and office 
building in Plainview, L. I., N. Y. on 
Sunnyside Blvd 


® Systron Corp., maker of avionic in 
truments and automatic control sys 
tems, will build 15,000 sq. ft. plant 
in Concord, Calif 


e Gibson Electric Co. has moved manu 
facturing operation and offices from 
Pittsburgh to new 26,000 sq. ft. plant 
in Delmont, Penna., located on Old 
William Penn Highway 


Applied Science Corporation of 
Princeton (ASCOP) has opened south 
western sales and service center in 
Dallas at 4918 Greenville Ave 


e Lundy Manufacturing Corp., Glen 
Head, N. Y., has purchased Ryan In- 
dustries division of Detroit from Tex 
tron, Inc. New acquisition, which will 
operate as a Lundy division, manufa 
tures countermeasures equipment 


FILTER CENTER 








> R-W Dons Other Hat—Ramo-Woo! 
dridge Corp., widely known for its 
role as technical director of Air Forc« 
ballistic missile program, is seeking to 
counter possible industry opinion that 
it intends to compete with aircraft 
manufacturers for missile prime con 
tracts. R-W officials are visiting major 
aircraft companies to explain that com 
pany wants to work as a major avioni 

sub-system contractor. R-W is sub 
contractor to McDonnell Aircraft Co 
on Quail, new counter-measures missile 


> Promising New Radar Tube—Heli 
tron, new microwave tube which r 
portedly is five times more efficient 
than existing backward-wave oscillators, 
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EMERGENCE ... 


FROM EMERGENCY 


When emergency electrical power is available, the fears of flood 
or other natural ravages are quickly minimized. CONSOLIDATED 
designs and manufactures generator sets to provide stand by 
power in the event of failure of normal power in hospitals, 
schools, police and fire stations, and other areas of need 
> > > Other generator sets of our design are available to supply 
continuous power where commercial power is unavailable. For 
the military, for instance, our sets furnish electrical power for 
perimeter radar defense warning lines and communications 
>>> Pictured above is a typical Consolidated diesel generator 
unit, 4 wheel trailer mounted, fully housed. If you have any 
electrical power requirements, our engineers are 


anxious to discuss your needs 


Free ! Descriptive brochure of continuous and 
stand-by power units, write: 


. GENERATOR SET DivISION 


CONSOLIDATED 


Oreseet.er_ecrric CORPORATION 


_ 
r 


S89 Fv @&8e@e8e8 ®@ -¢ ae ee ae. a a a ae ae 
BRANCHES DALLAS. TEX. + DAYTON. OHIO + SANTA ANA. CAL * WASHINGTON. BD. C, 
1M CAMADA OTTAWA. ONT 





THE BIG STICK 


Since 1946, Martin engineering has placed special emphasis on the 
science of rocket and missile development. 


It is because of this that Martin is now building a most potent and 


important weapon system—the ICBM Titan—an ocean-spanning mis- 


sile to back up the traditional American policy of peace with honor: 
“Speak softly and carry a big stick!” 
From this intercontinental peace protector to the world’s first satel- 
lite launching vehicle now nearing completion, Martin engineering is 
pioneering the new age of missiles and rockets. 


If you are on the watch for tomorrow, watch Martin today. 


ee — ea 
4V8 24 FEN 2 Pa 


BALTIMORE DENVER ORLANDO 





complex and only about half a t 
ly to manufacture, has been developed 
by Dr. Dean A. Watkins of Stantord 
University’s tube laborator 
Helitron has a two-to-one frequency 
tuning range, achieved with only a 
two-to-one voltage change. It can b« 
it frequencies from 
10,000 me., accord 
Hewlett-Packard 
lated to begin 
hortly 


electron 


cesigned to operate 


UU m to above 
ng to Dr. Watkins 
( Palo Alto, Calif., is 


inufacture of Helitrons 


Issued—Acronautical 
( h il 


> DME-T Spec 
Radio Inc. has released 
teristic (No. 521B) for 
tance measuring equipment-T'acan com 
patible (DME-T). New characteristi 
incorporates recently established stand 
| VOR/ILS/DME-T frequency pair- 
opy, write Arinc, 1700 
Washington, D. ¢ 


revised 


urborme dis 


plan. For 
K”’ St. N. W 
> More Tantalum Coming—Near-crit: 


| shortage of tantalum which ha 


plagued 
pected to cas¢ 
l'ansteel Metallurgical Corp. plant near 
Muskogee, Okla. goes into production 
next month. New $6.5 million plant 
is expected to double company’s cur 


ent tantalum output 


ipacitor manufacturers is cy 


somewhat when mn 


P Dollars For Ideas—Lear, Inc., has set 
up new pate nt incentive plan for inven 
tive employees which will give them 

royalty when one of their patents | 
licensed to another company. In addi 
tion to $25 when employee files patent 
ipplication and $50 when patent is 
granted, inventor will receive 10 per 
ent of net cash royalties from outside 
licensee. When inventor's take reaches 
$5,000, his percentage is reduced on 
sliding scale. Minimum is 14 percent 
ifter total royalty of $20,000 is reached 
Employee continues to draw royalties 


even if he leaves company 


> Landing Increased—Addition of com 
puter to surveillance radar at Schiphol 
Airport, Amsterdam, and modification 
of the radar, is expected to enable con 
trollers to increase the number of land 
ings from 12 to 25 


> Signed And Sealed—Contract awards 
recently announced by avionics manu 
facturers include 

@ Laboratory For Electronics, Boston 
has received $4.5 million letter of in 
tent to produce its AN/APN-105 Dop 
pler auto-navigators for USAF’s Au 
Materiel Command 

e Cook Electric Co., Chicago, will de 
sign and build mobile missile range 
instrumentation system for Navy's Au 
Missile Test program, Pt. Mugu, Calif., 
under $2.3 million contract. Work will 
be performed by Cook's Electron 
Systems division, recently relocated in 
Skokie, Il 


e Servomechanisms, build 


Inc., will 
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HOW WHITTAKER GYRO ENFORCES QUALITY CONTROL 


Provide customers with 


Problem 

highest quality gyros—time after time 
through quality control 

Solution: 1) use standardized com: 

ponents which have been tested and 


proven, 2) a higher training level, 3) use 


more detailed assembly instructions 
and 4) set up 100% inspection tests 
for any customer requirement 

Results 


produced an outstanding record of 


This devotion to quality has 


customer satisfaction since 1946 


@ Wiitlaker Gyro 


DIVISION OF TELECOMPUTING CORPORATION 
16217 LINDBERGH STREET, VAN NUYS, CALIFORNIA + STanley 3-1950 


UNEQUALED 


PERFORMANCE 
IN 
¢ TELEMETERING 


e GUIDED-MISSILE 
MONITORING 


« RADIOSONDE 
RECEPTION 


This Special Purpose Re 
ceiver is on improved 
version of the NEMS 
CLARKE 167.31 ond 167 
32 This new Receiver 
incorporates the best 
avalities of both of the 
former types plus mony 
new features including o 
BFO. A video bondwidtt 
contro! is provided tt 
greatly improve 
to-noise rotio when fu 


signo 


Ty pe 


bondwidth is not needed Tur @ rar 


lt is especially useful os 
o high quality general ates 
purpose 
receiver 


NEMS | 
CLARKE 


‘& DIVISION OF VITRO 
CORPORATION OF AMERICA 


919 JESUP-BLAIR DRIVE 
SILVER SPRING, MARYLAND 


Savelch 


For further snformation 





write jeportment H.15 


IF bandwidth 


restrict 


Noise figure 1) db, me 
IF rejection Not less then 70 db 


FA ovipyt 0.15 


TYPE 1501 


SPECIAL PURPOSE 
RECEIVER 


SPECIFICATIONS 


of receptior AM, FM, or CW 


ue 55.260 me 
100 ke 


sitivity (measured 
laboratory without band 


g filters 8 uv produces ot least 23 db 
S/N retro with 100.be devie 
tion, 400-cycle modulatior 


zrmum 


Image reyectior Not less then 40 db below 130 


rye 310 db minimum ef any 
frequency 

volt per ke deviation 
Approx 


AM ovtpvt 12 volts for 10 uw input mody 


lated 30% at 1000 «cps 
Appros) 


Operetes on monitor circuit 











Double cheeck—and re-check! 


very day, every part of every jet engine built 
by the Aircraft Engine Division of Ford Motor 
Company is subject to the closest inspections 
by 


our skilled craftsmen—like this bevel gear 
being checked by an optical comparator Phis 
unrelenting demand for quality is a trade-mark 


of all our volume production methods 


Such a mechanism as a J57 jet engine, with 
hundreds of high-speed components, requires 
highest skills of production for safe, depend 


ible operation 


The finished product of our J57 jet engine 
makers is the power behind some of the latest 

entury series” fighter models, the B-52 
intercontinental heavy bomber, and KC-135 


let tanker transport 


hese kFord-built jet engines help the Air 
Force maintain its vital role in the defense of 


oul freedoms 


1 Hi 
AIRCRAFT ENGINE DIVISION «+ FORD MOTOR COMPANY 
7401 SOUTH CICERO AVENUE + CHICAGO 29, ILLINGIS) 
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iltitude controllers for 
Hughes Aircraft Co. on a $1.9 million 
contract. 

© Minneapolis-Honeywell has received 
order for transistorized fuel-measuring 
equipment from The Martin Co. fo: 
use on its P6M-2 jet patrol bomber 
@ Collins Radio Co., Cedar Rapids, 
lowa, has been awarded an $8.3 million 
contract by Canadian Department of 
Defense for production of AN/ARC-52 
Canadian 
called the ARC-552, will 
be produced in Collins’ ‘Toronto plant 
® Hallamore Electronics Co. has 1 
ceived $300,000 contract for closed 
circuit television monitoring equipment 
to be used in testing rocket engin 
and missiles at Martin's Titan ballisti 
missile plant in Denver and the Army 
missile center in Huntsville, Ala. Con 
tract provides for 24 systems at Den 
ver, 22 at Huntsville, with camera: 
capable of withstanding rocket engin 
exhaust blast 


NEW AVIONIC 
PRODUCTS 


parometric 


UHF airborne transceivers 
version. to be 





Components & Devices 


© Bi-directional squaring mechanism for 
use with mechanical and electro 
mechanical analog computers weighs 10 
oz. with aluminum casing, 20 oz. with 
I'wo squaring units, with 
can be supplied as multi 


teel casing 
differentials 
pliers, using Gauss’ Law of Quarter 
Squares. Squarer measures 34x2§xé in 
ind multiplier 3 by 3 by 1 in. Manufac 
turer: Belock Instrument Corp., 111-01 
14th Ave., College Point, New York. 


e Synchronous motor, ty pe 18-A 
8125-01 single phase two capacitor 
type operating on 400 cycles. Size 18 
motor runs at 12,000 rpm. and has 0.85 
oz. m. pullout torque with 20 watt 


ver consumption. Unit can be con 


* ted as a two phase motor, as a single 
ipacitor type, or as a Capacitor resistor 
type, and is said to meet Mil-E-527; 
It weighs 14 oz. and is furnished with 


Manufacturer: John 
R cine, Wisconsin 


nin ty hat 
pinion typ hatt 


Oster Mfg. Co 


AVIATION WEEK, September 23, 1957 


LY 


—s 


a 


Halen 


facts about Flexflyte” 


that will help you solve 
your aircraft ducting problems 


What is Flexflyte? 

A lightweight, reinforced ducting 

made of a spring steel wire helix 

covered with coated fiber glass or 

a cotton fabric and bound with a 

fiber glass cord. 

What are its applications? 
Flexflyte is designed for use with 
ventilating, defrosting, de-icing 
and hydraulic systems. 

How flexible is Flexflyte? 

It will take tight turns at any 

point up to 180° without buck- 

ling. No elbows or fittings are 
required. 

What are its temperature 

ranges? 

From minus 120°F. to plus 650°F. 
What about Flexflyte’s 
resistance to abrasion? 

It is highly resistant to abrasion, 

especially when coated with FT- 

506 which has more than 200 

times the abrasion resistance of 

any tubing of its type and weight. 
Is it flame resistant? 

Flexflyte has exceptionally high 

flame resistance and will not sup- 

port combustion. 


What pressures will Flexflyte 
handle? 
Internal working pressures up to 
70 psi and external working pres- 
sures up to I5 psig, depending 
on type 


What about installation? 
Flexflyte is quickly, easily in- 
stalled around corners and equip- 
ment parts by means of metal 
clamps. It is also available with 
special enlarging or reducing 
ends, either cylindrical, rectan- 
gular or polyhedral 


Can Flexflyte be engineered 
for unusual applications? 
Yes, in many special shapes, fab- 
rics, coatings, connections, lengths 
and diameters. Our special Sili- 
cone Department, working with 
automated machinery, 1s prepared 
to meet any requirement for sili- 

cone ducting 


How can | make sure that Flex- 
flyte will solve my problems? 
Write us, outlining your require- 
ments, Our engineers will be glad 
to put their experience to work 

for you. Write Dept. 209. 


Represented nationally by Aero Engineering Co. and Airsupply 
Co., and by Associated industries in Seattle, Washington 


Flexible ry, ping 


CORPORATION 


GUILFORD. CONNECTICUT @ 


LOS ANGELES 64, CALIFORNIA 
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Special Torrington Bearing 


smooths feathering of 





Hamilton Standard Reversible Propellers 


Hamilton Standard’s Reversible Hydromatic Propeller, standard equip- 
ment On a majority of transport aircraft, provides reversing of blade 
Special Cam Roller Needle Bearings de thrust for shorter, safer landings. It also enables the pilot to feather the 
signed for Hamilton Standard Division of propeller to stop or prevent windmilling on a malfunctioning engine. 
United Alveram Corporation Reve one-piece Four special Torrington Cam Roller Needle Bearings help pre- 
inner race, four rows of Needie Rollers 
separated by free-turning spacers, and four vent hysteresis or “lag” in the cam-actuated feathering mechanism. Their 
heavy-section outer races retained to inner full complement of needle rollers provides the highest possible radial load 
race by snap-ring washers capacity with low breakaway torque, preventing surge in pitch change. 
These special bearings are an adaptation of a standard cam roller 
aircraft type Needle Bearing, developed with the help of Torrington’s 
extensive experience in design and application of Needle Bearings for 
aircraft. Take advantage of this engineering experience through your 
lorrington representative, or write: The Torrington Company, Torring- 
ton, Conn,.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 








NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER +- BALL + NEEDLE ROLLERS + THRUST 
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WHAT'S NEW 


Publications Received: 
Aircraft Mechanic’s Pocket Manual—by 
Joseph A. Ashkouti—Pub. by Pitman 
Publishing Company, 2 West 45th 
Street, New York 36, N. Y. $3.75: 
127 pp 

I'he available data has been prepared 
to explain why the various methods, 
processes and finishes are used in air 
aft construction 





The Physical and Thermodynamic Prop- 
erties of Helium—by Jesse ‘T. Simmons 
Pub. by Wm. R. Whittaker, LTD., 
/15 No. Citrus Avenue, Los Angeles 
8. Calif. $10.00; 81 pp 

This report briefly summarizes cur- 
rently available information in both 
ibular and diagrammatic form on the 
physical and thermodynamic propertics 
of gaseous helium 


Abilities to Fit the Job—by 
Bert Hanman—Pub. by Engineering Dc 
American Mutual Liability 
Insurance Company, 142 Berkeley 
Street, Boston 17, Mass. $2.50; 145 pp 

Written with complete manuals and 
forms telling how to determine cach 

wker’s ibilities, and relate 
hem to job safely and 


productively 


Physical 


partment, 


physical 
requireme¢ nt 


lesting of Weighting Equipment—by 
Ralph W. Smith—Pub. by National Bu 
reau of Standards, U. S. Department of 
Commerce, Washington 25, D. C. 
51.25; 184 pp 

his publication is one of a series of 
handbooks designed to present in com- 
pact form comprehensive information 
clative to weights and measures super- 


ison 


The Renegotiation Guide—Pub. Rein 
gotiation & Termination Letter, 1420 
New York Avenue, N. W., Washington 

1D. ¢ $25.00; 202 pp 

This guide makes available to ce 
fense contractors all of the 
nformation and guidance, both official 
nd unofficial, that has been produced 
ver the past five years, beginning with 
the passing by Congress of the Rene 
otiation Act of 195] 


important 


and Inventions—by C. D 
l'uska—Pub. McGraw-Hill Book Com 
pany, Inc., 330 West 42nd Street, New 
York 36, New, York. $3.75; 135 pp 

4 manual that will encourage any 
cader’s inventive tendencies, famiharize 
him with the psychology and methods 
of invention, and help him protect 
patent, and market his inventions 


Inventors 


Bearing Design—by Dr. Donald F. Wil- 
ock, and Dr. E. R. Booser—Pub. Mc- 
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Graw-Hill Book Compan Lin 
West 42nd Street, New York 36, 
York. $12.50; 470 pp 

This book considers bearing design 
and application from three aspects the 
material 


New 


design of the bearing; the 
from which the working parts of the 
lubricant 


bearing are made; and the 


used 
Basic Mathematics For Radio And Ele« 
tronics—by I’. M. Colebrook and J. W 
Head—Pub. Philosophical Library Inx 
15 East 40th Street, New York 16, New 
York. $6.00; 359 pp 

The book deals with the 


basic prin 


ipies of those pack t mathemati 


vhich many vears of practical exper 
ence in radio and clectronics have show 


to be definitely necessary 


ASTM Standards on Petroleum Prod 
ucts and Lubricants—by ASTM Com 
mittee D-2—Pub. by American Societ 
for ‘Vesting Materials, 1916 Race Street 
Philadelphia 3, Pa. $7.50; 1096 pp 
This publication includes tentati 
methods of test, specih 
of terms 


md standard 


definition ind cla 


cations 
heations of 
rclated information ind 
methods of test 


petroleum product with 


propo ct 


on the shelf H 


Do not accept 


a heavy-low efficient blower that 
does not meet all specifications, 
Cee ec, oe is et te 


give. 


At no 
fans or blowers are carried in 
stock. Each unit is specifically 
designed to meet the character- 
istics of the particular system 
and the duty cycle to which it 
will be subjected. 


Dean and Benson can provide a blower to meet complete cus- 
tomer requirements—with procurement time measured in days. 


NTS}] DEAN & BENSON RESEARCH, INC. 


RESEARCH 


16 RICHMOND STREET 
PHONE G@egery |. 1600 


CLIFTON, NEW JERSEY 





EQUIPMENT 


ARTIST'S CONCEPT of a jet airliner being stopped by an All American Model 56 overrun barrier and water squeezer. 


New Runway Barrier Design Details 


By George L. Christian 


Woodbine, N. J.—Growing emphiasi 

on runway overrun barriers for military 

ind possibly commercial—airfields is 
underlined by thre« recent barrier rat 
velopments, primarily for military ap 

ep plications. ‘The systems use entirely dif- 


ferent energy-absorbing principles. 

eK. W. Bliss Co. has developed an 
overrun barrier for installation at Van 
Nuys, Calif., Air National Guard field, 
.quipment is undergoing final test 
prior to delivery, scheduled for Oct. | 
Arresting engines are relatively small 
devices, measuring 8 x 6 x 2 ft. The 
use a pair of B-52 brakes as energy ab 
orber Iwo engines, cach with a 
20-million ft./lb. capacity, have been 
built for installation at Oppo ite ends 


. of the runway 
AAE’S Model 340 water squeezer arrester. Inset (top) shows piston in liquid-filled tube Bliss has als 





developed, under the 


NOSEWHEEL ENGAGES ACTUATOR CABLE ACTUATOR CABLE IS PULLED FORWARD Sy 
AS  . COILS STRETCH, STANCHIONS EXTEND ‘ 


Ny _/ ORRESTING CABLE 
WIRE COIL 


NOSEWHEEL 


ACTUATOR CABLE 





BRINGING THE ARRESTING CABLE* UP INTO 
POSITION THE MAIN GEAR ENGAGES IT 
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trademark of Cataport, a fully int 
grated concept for boosting planes into 
the air, arresting them at land and trap 
ping them in case they overshoot a 
runway 

The system is aimed at commer 
cial and military airfields. Overrun bat 
ner and a land-based, steam-powered 
catapult were recently demonstrated at 
Bliss testing facilities here at Wood 
bine Airport 
©All American Engineering Co. has 
instalied one of its Model 340 arresting 
engines with an MA-I1A barrier at an 
undisclosed airfield where it has been 
fully operational for over two months 
Device uses the water squeezcr prin 
mung a loose-ftting piston 


through liquid-filled tube—to absorb en 


ciple—drag 


Model +0) arresting cn 
ll! production. Company 
ict to install a combina 
iw and overrun barrict 
queezer arresting cngine 
Aur Station 
recently held a yund 
vith representatives of 
Administration 
iation and the Port 
Authority concerning 
ition of overrun barners to 
i] ports to determine how 
rall problem should be 
©Van Zelm Associate 
ontract with USAT Ani 
clopment ( minand, ha 
I run barrier 
ng mad 
ind first test 
Nov. |. Arresting 


1 on the linear 


m vir Tr 
[ATION Week that 


th 


| for use 


mmercial ject ft 


uifes 


ntracted design 
tail hook assembly 


the back part of 


ACTUATOR CABLE 
WIRE COM 


SHEAR PIN 
ARRESTING CABLE Ss RETAINER (CABLE) 


ots 


RETRACTED STANCHION 
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BLISS steam catapult at Woodbine, N. J. Accumulators (left) store steam to drive piston 


down long tube (right). Cable sheaves are in the foreground 


7 


’ 


CATAPULT simulates a 20,000-lb. deadload launch. Arresting cable is in foreground 


te 


ARTIST'S drawing shows deadload, having been launched by cat ipult at over 100 kt., being 


stopped by Bliss-de veloped overrun barrier. Arrow points to underground arresting engine 
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NEW DEPARTURE _* BEARINGS 


GIANT JETS 
or TINY INSTRUMENTS 


From high-capacity mainshaft turbine 
bearings of special steels and finish, sta- 
bilized for high temperature operation, 
down to tiny precision instrument bear- 
ings of exquisite accuracy—look to New 
Departure as the source you can rely 
on. For New Departure has the experi- 
ence, the equipment and the ability to 
produce the world’s finest ball bearings. 








Turbine bearings with two-piece inner rings 
in bore sizes from 25 to 220 millimeters. Send 
for catalog ABC. 

sd 
Precision instrument bearings in bore sizes 
from “as to % inch. Send for catalog PIB, 
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oS 
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BALL BEARINGS MAKE GOOD PRODUCTS SETTER 





NEW DEPARTURE e@ DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN, 
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the rear main wheel assembly of a B 
47's bicycle landing gear. First kit will 
soon be delivered to the Air Force for 
installation on a B-47 


STOL vs. Cataport 


An Aviation Week sampling of 
transcontinental airlines’ reaction to 
overrun barriers brought these opinions 
® American Airlines—A__highly-placed 
company official said the airline is in 
terested in overrun barriers, but under 
two condition One, they must be 
simple and relatively effective device 
two, thev should be installed only on 
runways where overrun would be catas 
trophic to the aircraft and its passengers 
He did not feel that barriers were justi 
hed on runways with idequate and safe 
overrun area 

As to the eventual use of catapults 


ind arresting gear to allow large 


r 


! 
craft to operate from short runway 
he was not convinced He felt that 
more feasible wavs of attacking the 
problem, ones that would be more ap 
pealing to passengers, would be th 
development of STOL (short takeoff 
ind landing) principles and _ perfection 
of boundary laver control to give large 
lirliners safe short-field performance 


His lack of enthusiasm for catapulting . 
ind arresting transports was based on a BLISS arresting engine weighs 8,500 Ib., is 8 ft. high and has 20-million ft./Ib. energs 
feeling that passengers would come to absorption capacity. Circular reservoir at top feeds hydraulic motors driven by flat nylon 
fear. and therefore avoid. such devi tape (emerging from each side of the machine) through gear train. Motors apply pressur 
@ Trans World Airlines—An engineer to B-52 brakes which stop plane. Motor at bottom resets barrier 
ing department spokesman said that 
WA “would like to see the develop I 


pe of overrun barrier installat 


will it i ontroll d } thy 


ment of an overrun barrier capable of How 
topping commercial transport pilot or by the control towe: 
ul h 1 device could probably Save some Whi vill bear installat 

ircraft.”” He idded however, that 
barriers would be considered only for 


Noise Reduction 


runways which had inadequate over One interesting remarh 

run areas or for short, cross-wind run uirline out catapult 

wavs whose length might be critical for device, | getting plane 

up-coming heavy tran port plane qui kly, could help unmea 
1 emphasized that the problem lleviating the noise 

was one which mn ingle airline could urport 

tackle individualh It is a problem A CAA official 

which will require mayor uirline to not vet formed 

igree on such matter is: which ai overrun barner 

ports and which runways will need bar mercial aircraft 

ricr what ft pe of barrier gear ind Some conclusi 

irresting cngine ire the most effective ent All America 

ind how is the equipment, if purchased ored meeting, hel 

going to be paid for? He concluded test base at Sussey oul po Ih 

by saving that “the entire que tion of Georgetown, Del Me tage iB 

] 


i ae one Cataport Components 


overrun barriers for commercial use stil @ Neither airframe manufacturers nor @QOverrun barrier—A 
needs a lot of development on an im uirlines will allow any hardw 
dustry basis.” hung on commercial 

@ United Air Lines—Carl Christenson pecific purpose 
UAL’s Director of Flight Safety, told run barrier 
AviaTION Weex that “several proposal ccomplished 
have been made to the airlines concern thei i f 
ng overrun barrier but the subject @ Overrun barrier 


; thy ; ; 


iti 


larger than any one company and __ fool-proof highly rel 
properly comes within the jurisdiction tam and unaffected 
of the CAA tion uch as dust 

No national policy has yet been bly, it should 
firmed up thus far, and before it can be vay that it ' 


the following has to be determined 
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TYPE 21 ADF 
WEIGHS ONLY 19.7 POUNDS 
Component Unit Weights: 


Receiver, 6.8 ibs.; Loop, 4.3 Ibs., 
toop Housing, 0.5 Ibs.; Indicator, 1.3 Ibs, 
Control Unit, 1.6 tbs.; Power Unit, 5.2 Ibs, 

CAA Certificate No. 18 4-9 
MIL — AN/ARN-59 


NEW LOOK in navigation aids 


The Time Tested ADF Now 


The ADF is a basic air navigation instrument, used 
in all parts of the world, tunable to some 60,000 
transmitters. But the important thing now about 
the ADF is that ARC has engineered an ADF sys- 
tem down to less than 20 pounds in weight, with a 
comparable saving in space. 

Now pilots enjoy the advantages of dual installa- 
tions of this compact miniaturized equipment in 
tolerable weight and space requirements. 


In Less Weight, Less Space 


The ARC Type 21 ADF is built to today’s more 
critical speed and environmental demands. It has 
hermetic sealing of vital components, such as the 
entire loop assembly. It covers all frequencies from 
190 ke to 1750 kc . . . operates on only 2.8 amps 
at 27.5 volts dc input. A significant feature is the 
extremely low loop drag — only two inches below 
the aircraft skin. 

Ask your dealer for detailed literature. 


Dependable Airborne Electronic Equipment Since 1928 


Aiccrate Radic Corporation BOONTON, NEW JERSEY 


Miniaturized Automatic Direction Finders 
Omni/toc. Receivers * Course Directors * UHF and VHF Receivers and Transmitters * LF Receivers 


and Loop Direction Finders * 10-Channel Isolation Amplifiers * 


8-Watt Audio Amplifiers * Interphone Amplifiers 


Omnirange Signal Generators and Standard Course Checkers * 900-2100 Mc Signal Generators 
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Both device c demonstrated with 
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“Erector Set’’ Maintenance Stand 


This maintenance stand for Constellation/ casters give the stand mobility Capacity is 


DC.6 and -7 type aircraft is handy for 900 Ib., weight 1,500 Ib. and dimensions are 
skinning, painting and other high fuselage 25 ft. long and 164 ft. high. Designed an 
work. It is built of Dexion slotted angk manufactured by Lockheed Aircraft Service, 
teel which can be assembled in almost any Tine tand is available at 62.00 FOR © 


hap much like an erector set Rubber tario, Calif 
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HOW WE WORK STEEL TO MAKE STEEL WORK FOR YOU 
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E.D.O.S. is A. O. Smith’s unique metalworking 
method that has proved its worth on the frontiers 
of exploration for modern production, It is used 
to shrink both weight and cost for many important 
components of modern military aircraft and 
industrial equipment. 

With E.D.O.S., there’s no need for wasteful machin- 


ing, turning costly alloys into scrap. With E.D.O.S., 
all of the metal goes to work redistributed for 


% 


S 


~* 
a" 


Fiat steel! or ontour rolling ‘ nal Sectionalized 


@liey bionk precisely redistributes on t ] shows 


the meta! 


Note Precision fo off aui¥ t odvant 


metol thickness 


; At ae om 
te 5S 
, aa 


a 
Pad 


4 ‘ > IN aviation and industry 
foreshadows new age of discovery 


maximum usefulness. Made to order for even the 
toughest metals, this exclusive A. O. Smith process 
consists of contour rolling, and/or precision forging, 
flash and fusion welding (a typical contour-roll 
sequence is pictured in the drawings below ). 


Proven in the field of aviation, E.D.O.S. offers signifi- 
cant advantages for other metalworking industries, too. 
It could be the answer to the products you offer in the 
new age of discovery. Write for free technical bulletin 


*E.D.O.S.— Engineered 
Designs for Optimum 
Structures 


a 
AD Seattle 


Wiatettt twisters WISCONSIN 
12 plants in New Jersey, Pennsylvania ) 
Wis r n Texas and California 
Internat Divis 1, Wisconsin 


view Machining e minoted 
yn of in welded 


finished pot 





ion-scnsing d ( Thi K 
reduce retarding action by restricting 
the flow of hydraulic fluid to the brakes 
if the plane is decelerating too rapidly, 
nd provides a constant runout action 
to keep Gs to a minimum Put an 
ther way, the tension-sensing device 
utomatically adjusts retarding loads 
mposed on an aircraft to the plane's 
ngaging speed and will, therefore, stop 
planes of different weights, engaging 
t different speeds within the same ap 
roximate distance, within certain lim 
, 

Becausc use of the barrier under 

ormal conditions would not occur 

vith great frequency, heat dissipation | 
problem 

An clectric motor rewinds the tape 
nd resets the entire arresting system 
in about three minutes big improve 
nent over having to reset the tons 
f anchor chain so often used to stop 
hanes 
Nylon tape Blis 

ting gcal damp 


addition to the ar 
oscillating cabl 
ids set up by the impact character 

of the cable arresting gear and 


) down retarding 


j 
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pcak to-mean 


1 he tape made of sun-resistant n 
1, was woven for Bliss by the Phoenix 
lnmmng Co. of Chicago It has a 
isile strength of 55,000 Ib 
lhe arresting cngine demonstrated 
Woodbine Airport was built for the 
National Guard and is designed to 
p fighter-type plane 20,000 Il 
itermg the barrier at 144 mph ma 
Maximum runout of 400 ft 
Company has also built a second a1 
ting engine which uses a stecl cable 
ustead of the nylon tape because it 
quire 1 runout of 650 ft. which 1 
tt now practical for nylon tape 
Woodbine operation is under Bhi 
\ircraft Recovers 
.quipment Department, with head 
juarters at Philadelphia Internationa 
Airport 


| itil hing ind 


All American Approach 
Robert B. Cotton, All American 


ident id ti company has been 
iterested in the problem of overrun 
iTICTS Sind ; In fact AA di 
I \W i hingt ti 


194 but it 
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lwo problem irc mvolved im the 


clopment of itisfactory overrun 
rict vhat type of cnergy 
usc, and how to engage the aircraft 
Solution to the first question | fairl 
routine Cotton feels that AAE ha 


r¢ hi ible 


ib orber 


w come up vith a imple 
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New, fundamental engineering 





reates a superior rate 


New ‘SW’ Rate Gyro 


Simplicity 
delivers 
superior 
performance 


Fundamental engineering and 
precision manufacturing team 
up to en ible new Humphrey 
SW Rate Gyros to deliver supe 
rior performance. More rugged 
more dependablk greater 
precision for the most demand 
ing applic ions in advanced 
missile and aircraft systems 
Simplic ity ol design « liminates 
unnecessary parts. Heart of the 
SU tate Gyro i: the solid rotor 
inertial element mount don pre 
cision radial thrust be arings in 
the exclusive bridge like gimbal 
‘Two unitized steel flexures give 
pivot and spring-restraint func 
tions attac te gvimbal to frame. 
Using compatible mate rials 
and high CG centrifuge balance Ing 
adds to superior performance 
qualitic No deterioration of the 
SW’s performance even under 
the most severe environmental 
conditions. Operates in temper 
atures from —65° F to +- 185° F; 
vibration at 1OG from 20 to 2,000 
cps and shock to 100G 
Four basic sizes provide choice 
of drive motors and pick-offs to 
avoid any compromise in your 


system design. 


FOR COMPLETE SYSTEMS. SPECIFY HUMPHREY 
GYROSCOPES, ACCELEROMETERS, POTENTIOMETERS 


r —i wt eee ee ee 


number precision parts 
solid rotor; ¢ xclusive coupling, 
flexures 


“7e 


sub a seml ly one com pac t 
unit; motor separate from sensing 
element 


60 


t nm constant-action 
= air Ene effective pressure 


Se ale d case 


—SE —— —— se ce “a 


I Humphrey .... | 


I Dept. A9 
2805 CANON ST. « SAN DIEGO 6, CALIF 
Hy Send full information 
| NAME 
COMPANY 
i ADORESS 
city 
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project is halfway home before you start 


..--under this roof 





Your aircraft or missile project may take advan- 
tage of proved hardware designs already on our 
shelves, saving you months of time. Actuators, con- 
trol systems, any or all components for complete 
primary power systems ... we have more than 100 
advanced -state-of-the-art, proved designs which, 
with slight modification, may fit your project. 
Under one roof, Jack & Heintz designers, devel- 
opment engineers and production people quickly 
accelerate a project from design to top-speed out- 


put. Such close design-production coordination 
encourages design flexibility, shortens lead time, 
speeds delivery. 

This is why under our one roof we can produce 
the widest range of precise quality aircraft electric 
equipment available from any single source... why 
we may have proved designs already suited to 
your project. 

We invite your inquiry. Write Jack & Heintz, Inc., 
17635 Broadway, Cleveland 1, Ohio. 


eIack A& He ENTZ airRcRAFT SYSTEMS AND EQUIPMENT 
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Model 56 barrier, 


quecezer, 


proven 
overrun — barrier 
squeezer 
that All American's 
used with the water 
will provide airlines and au 
port Operating agencies with a practical 
ind sure way of avoiding a catastrophic 
veTrun 

Although the current water squeezer 
Model 340 is designed to arrest planes 
veighing up to 34,000 Ib. at maximum 
ngaging speeds of 160 kt. (device has 
in energy absorption capacity of 36 
nillion ft./lb. with a 1,000 
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arresting 


Since the choppers must fail, install a 


MAGNETIC. MODULATOR 


for life 


A Converter 


With High Shock and Vibration Rx 


sistance and 


Practically 


Unlimited Life. Operaiton in Ambient Temperatures From —70°C to -+-150°C 


LOW LEVEL DUAL 
POLARITY DC SIGNALS 


INPUT 
INFORMATION 


PHOTO CELL 
THERMOCOUPLE 
ANALOG DATA 
STRAIN GAUGE 
MAGNETROMETER 
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We 


aviomat« 


signals of 
Spt ‘ welibaa 
flight fire contr 


antennas and 








GENERAL 


135 BLOOMFIELD AVE. 


corre 


gui 


CONVERTED TO-— 


magnetic Modulator is designed to cor 


por 
in control sysiems and MAGNETIC 


elAleliel: 
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RECORDER 
MOTOR CONTROL 
SPEEDO CONTROL 
FLIGHT CONTROL 
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TT MAGNETICS 


BLOOMFIELD, N. J. 








make ANTI-CORROSIVE 


first choice for stainless fastenings 


NEW PRICES make Anti-Corrosive the low- 


est cost source ol supply for most of the tens of thou- 
sands of items which we manufacture and stock. 


NEW SERVICES through our regional prod- 


uct managers and warehousing provide immediate 
quotations and delivery scheduling, fastest shipment 
of your orders. NEW WAREHOUSES IN FORT 
LEE, N. J., AND LOS ANGELES, CALIF., ASSURE 
QUICK SERVICE. 


NEW CAPACITY in the form of cold-heading 


and hot-forging equipment, plus a doubling of manu- 
facturing area, mean lower costs and faster deliveries 


for our customers. 


NEW CATALOGS ana 


in-stock product lists give the 
most complete, easy-to-find in- 
formation in the field, eliminate | 
figuring by showing prices in 
quantity groups plus delivery 
times. Write for your FREE 


copes today ° 


CORRe PIONEERS SINCE 192; 


475\* ANTI-CORROSIVE 


* > METAL PRODUCTS CO., INC. 
I py CASTLETON-ON-HUDSON, NEW YORK 
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Model 340’s energy 
are 920 ft. long; diameter varies from 
74 in. to 42 in lubes are normally 
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F-104 Assembly Li 


Lockheed F-104 Starfighter fuselage sections are lined up for mating in Burbank facility 


After assembly, entire fuselage is moved by 


for final assembly and flight testing 


| along the 


the plan being 


pushed down 
by its own engine plus the 


RATO bottl bong 
it 140 kt. at 
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n both 
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Model 56 Barrier 
engineer it AAI 


that airframe mam 
like are loathe t 
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Plexiglas 


-. .aviation’s standard 


fransparent plastic 


Where there’s progress, there’s Plexiglas 


Prexictas us a trademark, Reg U.S. Pat. Off. and in other 
principal countries in the Western Hemisphere 


Canadian Distributor; Crystal Glass & Plastis, Ltd., 
130 Queen's Quay East, Toronto, Ontario, Canada 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countnes 
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BRANIFF MECHANICS link propeller shaft with coupling flange to new dynamometer 


at airline's Dallas overhaul base. Photo taken from control room 


Braniff Using Dynamometer 


Dallas—B ff A has installed 
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For worldwide communications 


TRANSVAL 
LARK IV 


6 channel 2-10 Me : 
transmitter-receiver 


a! cable 


35-watts in 14-pounds 


Never before has a transmitter-receiver of com 
paradie power and range been availiable in such 
a smal light-weight package. Transistor apy 
cation with Transva new concepts in circuitry 
and design, result in dependable two-way com 
mur ations that far exceed the average range 
of today's planes 


Automatic 
Antenna 
Loading 
Coil... 


for operators preferring fixed antenna rather 

than trailing, yet wi must have long range on 
all frequencies between 2? and 10 me 
5 pounds, 12% 5%eu7 inches 


Transistorized Circuitry 


Transval engineers are pioneer n the applica 
tion of transistors to mmur ation and power 
supply equipment Their developments are years 
ahead, resulting in wer weight, emalier size 
and more dependabie operation. Newest a " 
plishment is a line of transistorized inverters 
and converters to replace dynamotors and 
vibrator power supplie 


Cabin- 
Isolation 
Amplifier 


Weighing tess thar yf ’ Traneval tran 
sistorized cabin an f je the aud 
amplification nece af mu ) speaker 
operation im trans nda n . air att 
Small (9247423 Ne ’ sagedly 
dependabie Operates ( 


Write or phone today: 


TRANSVAL 


, “ ’ 
Engineering Corporation 


10401 West Jefferson Boulevard 
Culver C ity, California « VErmont 9-230) 
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: Eclipse-Pioneer instruments »ver-all presentatior 

















NEW INSTRUMENTATION SIMPLIFIES JET PILOT’S JOB 





Easy-to-read moving-tape command concept is first step 
in Air Force program to ease burden on pilots 


{ pliot jon nade casicr a moving clement corre 


reference line concept in instrument control forces. When the 
entation developed jointly by the oincide with the horizontal! 
ht Control Laborator Wright Air line, desired performance 
lopment Center and Eclipse-Pionee 


ose for a ‘ ent 
new presentation—designed to 


1 Bendix Central Air Data 
moving tapes in 
ounted instrument 


vhat is happen 


Eclipse-Pioneer Division Gondiix” 


TETERBORO, WN. J 


AVIATION CORPORATION 
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FORMING TODA ‘ Ch 0a a NE 
TOUGHER, “HARD-TO-HANDLE” METALS TAKES 


THE IMPACT OF THE CECOSTAMP 





THE CECOSTAMP provides a controlled impact 
blow not obtainable on any other press. The opera- 
tor has, at his fingertips, full command of the ram 
for sharp blows or squeezes as the job requires 
This control of the blow intensity assures the correct 
impact and pressure required by the metal being 
formed. It easily forms, to a permanent set, the 
“hard-to-handle’’ metals such as heat treatable 
aluminum alloys, austenitic stainless steels, magne- 
sium and titanium. There are standard Cecostamps 
to fit nearly every requirement with working areas 
from 21" x 18” to 120” x 120”. Stroke of ram can 


be increased for deeper draws if necessary. 


Send for Bulletin 30-L-5 








SOME OF THE ADVANTAGES 
OF CECOSTAMPS 
1 Sets sharp changes of con- 

tour to permanent shape 
Produces components with 
in strict dimensional limits 
Shearing can be combined 
with stamping of simple 
shapes 
Skillful operators can de- 
velop and form many 
shapes difficult to formon 
any other type of press 
Controlled blow is well 
suited to forming large in 
tegral parts 
Low tooling cost and 
rapidity of die fabrication 





GOS TEMAS 


Amiliders of THE IMPACTER 


CHAMBERSBURG ENGINEERING CO. \) * oe CHAMBERSBURG, PENNSYLVANIA 
FORGING IN MID-AIR i. ee ee eee a 
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lot at A. is 


craft enters + 


DRAWING shows how Bliss’ Taxi Guidance System would automatically direct plane to catapult shuttle. A 
If plane should turn out of slot, as at B, system automatically apphes brakes 


and stopped at shuttle at C. 
Taxi Guidance System Steers 
Aircraft to Catapult, Stops It 


| he ftom 


N Taxi Gurdan 
itl 


W oodbine, 
Svstem designed to steer carrier-base 
| itomatical to the Dri it to a full 
ct path 


raft quickly and at 
itapult ind 
t pr ition to be 
launching bridle and 

cr development here b 
Company for BuShip i Guidance 
On the deck 


p! 
M hi h 


tomatically 


top them precisel ‘ pre 
hooked ol nil ind 
shuttle i] 
the | \\ j the prin ipl 
S tom } 
1d ,¢) cquipment 


or ! iMip 


itt } 


CUNT 
tine 


Smooth 


' 
rre 


currently undergoing 
liminary t Woodbine Airport vine 
ent 1SO deg. out of 


Bhi Au Re ul pl ra 
Equipment Department headed Attached to the plane's 1 r, ol morte | 
J Byrne Manager Project ther ippropriate truct ' 
rted even month iv ! pi I lp oil whi h ) ili tc) OFF THE LINE 
null 


mpletion by the i 
nas the 


System 1 
testing a 
raft Launching an 





details 
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heduled for mid-p 
of 1958 

othe ir 

inal te 


thre 
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Commercial Uses 
cys Cl | turn 
r steermg through 


d 
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suid ill 
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nded path 
If the plan 
f c instr form é ensin 
hand ignal dire iT t | 
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tanding nearby. With the tem ( 
cl ng in the pped 
Th i Als 
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constant speed 
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itt olf 
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x pt rite 
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| i 
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t | portion of 
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MISSILE ENGINEERING 








Manhour Investment High on Sparrow | 


Great Neck, N. Y.—Nearly four mil- 
lion cnginccerig manhour were cx 


cal period 


pended OVCT i 
Navy's Sparrow I air-to-air mi 
initial concept to operational us 

[his figure is several times greater 
than figures for development of W orld 
War Il bomber ind earl postwal yet 
fighter 

I he high cngimccenng manhour Ill- 
Sparrow 


tment required to produc 
try- 


| reflects the inherent dithculty of 
: ing to produce the function of an auto 
OPTIMUM RANGE matic mterceptor in a 124 foot long, 
cight-inch diameter package It also 
eflects the fact that 10 years ago ther 
va littl previous experience in thi 
missile art and there V« pra ticall 

ivailable component parts or device 


WCre mall enough id rehabl 


ty een TR eer. eos nough for mussile use 
Appearance Deceiving 


I hie Sparrow mall size and external 
indications of 


NCHES ONE OR MORE MISSILES AT 


MISSILE > CONTROLLED BY INERTIAL 


+ BEAM At 5 $si “RIDE” BEAM TO TARGET 
wi umnplicity ire deceiving 


the amount of effort required for it 


More than 


were 


development ind design 
two million engineering manhour 


Rete a =" “> ~---- = 
expended by Sperry Gyrose 


deve lopme nt and evaluation 





5 TARGET DESTROYED BY ACTION OF FUZE AND WARHEAD AT INTERCEPT 
ae i 





SPARROW | employs combination of simple inertial and beam-riding guidance. num 7 his includes more than 100 proto 

diately after launching, gyros and accelerometers stabilize flight path and guide into radar missiles built and flight tested be 

Once beam has been penetrated, receiver tween 1948 and 195] First a 
launching from Navy aircraft wa 


in 1949, less than thre 


tr pe 


beam of interceptor which is aimed at target 
in the missile generates fly up, down, left, right signals to guide to beam center. 


project began) 


Ye 
SPARROW 1 attacks radio-controlled B-17 drone with proximity fuzed warhead. 
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—— 


Another 1.6 million engineering 
manhours wer pent in bringing thi 
Sparrow I int production, imcluding 
uch thing devciopment tf test 
cquipment, 1 rea | on of missile with 
the int or fire control] tems with 
which it would be used At least an 
other 0.4 million engineering manhour 

pent b I I spern ub-con 


im, Sperry 


issigned = te 


ght-inch diam 
i ibout it) Ib 
| ad f more than 
It immed externally under 


Navy interceptor uch a 


Dougla h3D-2M Char 
byt M and McDonnell | 
Cruciform conhguration 
tf four fixed tail fins f 
four vanable imeidenc 
near C. G. for control pel 
left-nght maneuverabilits 


ng airframe 


Guidance System 


[rite receptor s hire ontrol 


vhich enable pilot fo mane 


hiring position, also ser 

Sparrow 1 to the target 
ifter launching, a simple 
Tile: ystem m the mi 
f multi-axis 


tabilizes mussile flight path 


ma a ( 


Ps -~ 


FOUR SPARROW I's roost under wings of McDonnell F3H-2M. Missile is in use with Sixth Fleet. 


th beam ot thi 


not immed 


ntered miter 
miniature 
receiver detenn missile’s position 
relative to cent f radar 
The sp ( TL 


fcrmim 


BURST POSITION indicates that interceptor radar was locked onto propellers of No. 3 and No. 4 engines. 
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Cat Podine? 


THE PITIFUL PLAINT OF STANLEY ST. SAINT... 


(whose tremulous voice was usually faint) 


The penthouse party was going full blast 

And the bewitching hour had long ago passed 

The voices grew louder with each passing minute 

While the singers of songs put their heart and souls in it 
Then Stanley St. Saint arose with a lurch 

And climbed on the piano (a precarious perch) 

“Why is it he said, voice charged with emotion, 

“That all of these parties are for someone else's promotion?” 
In the ensuing silence there wasn't a peep 

Even when Stanley collapsed in a heap 

The next morning Stanley was filled with remorse, 

But too late, he was sacked (with sick pay, of course) 


Morat: Don't be lke Stanley and wait till too late, 
Get in touch with Kaman and set up a date. 


THE KAMAN AIRCRAFT CORPORATION 
71 Windsor Road 


Bloomfield, Connecticut 
AMMAN I'm ready, here's my resumé. 
My engineering title is 
Nome 
Address 
City 
* Any relerence to persons living of dead is strictly comcidental 
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sc eapoyed tn Spano Hl, Th Thunderbird Battery Model 


on is that beam nder guidance ac- 
uracy decreases as missile nears target, 
due to increasing width of interceptor’s 
radar beam. Guidance accuracy of muis- 
rying own radar improves as it 
irs test 
Another disadvantage of beam rider 
guidance is th fact that interceptor 
keep its radar trained on target 
missile strikes 


vpcam rider guidance gcti- 


ral nvolves | missile compk xity— a» “a. J ; 
in important consideration in small air ; 4 - 
to-air weapons. Also, it is possible to em 4 “2? 
pl nor phisticated anti-jammuing - 


t hniqu in interceptor s radar than 
1) 





’ nall missile radar, making the for 
mer less vulnerable to enemy counter- 
nceasu4e 
Propulsion and Warhead “on field installation shows English Electric Thunderbird ground-to-air missiles on 
aunchers with assembly and test shelters at rear and radar and control trucks at right 
olid-propellant rocket System was designed to use standard British Army trucks and vehicles and require a 
like the warhead, is minimum amount of special equipment 
by Navy from its 
later assembled into F 
it Naval field in- e ~<A 
ard ship. The Acrojet- na . = 
«ket motor uses high-energy 
ypellant consisting of concentric 
ins with plastic base 
Built-in oxidizing igent provid 
entially is inde 


ndcnt 


it electri ally op 

red trom the inter 

Safety and arming cu 

| motors to be stored 

| handled safely at shere installation 

rd ship, Sperry says 

which represents a signih 

missile’s weight and 

to Sperry, includ 

rming mechanism 

W earl fuze 1 presumed to be of 
th 


+ Co oo Missiles are delivered to assembly site in containers (above After assembly and checkout 


ranized in 


f 


Ju missiles are de livered by truck drawn dolly to launchers below Nodel layout was shown 
i 


» onl emeet at Farnborough Thunderbird test missiles have been fired at Woomera, Australia testing 
) é 
i} | 


e Aircraft plant 
manufacture the 
7,000 q. ft plant 
Raytheon earlier 
rrow Ill Man 


Mnccrnyg pe rsonne | 


areca 


ormed the nucleu 
gut operation at 


im reliability, 10 





Sparrow Avionics 
Avionic guidance and control equip 
ment in the Sparrow I represents more 
than 759 of its total cost, with airframe 
ind structure running about 124%, pro 
pulsion about 64° and warhead about 


34 
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TACAN unit shown with covers removed; plane 


78-page road map for jets 


An 800-foot carrier may be as hard to find as a 
needle in a haystack, when the plane seeking it is 
at 20,000 feet and the time is 0200 hours 

To make the homing plane a homing pigeon, 
we build the “ARN-21” TACAN equipment illus 
trated above. Its 78 tubes and associated compo- 


nents add up to a self-contained transmitter and 


my A DIVISION OF GCENERAL DYNAMICS 


General Offices and Factories at Rochester, H. ¥.West Coast plants at San Diego and Les Angeles, Calif 


receiver, rugged in its ride-resistance and accurate 
to pin-point tolerances 

The manufacture of equipment as important 
and complicated as this demands perfection, and 
nothing less. On the military as well as the home 
front, Stromberg-Carlson has long displayed the 


ability to take such problems in stride. 





i ; 
> 
’ 


CORPORATION 





is a composite model. 











Bryan Leaves WADC 


Baltimore, Md.—Maj. Gen. Thomas 
L. Bryan, Jr., who recently underwent 
major surgery and is scheduled for a 
long convalescent period, stepped down 
last week as commander of Air Research 
and Development Command's Wright 
Air Development Center at Wright-Pat 
terson AFB, Ohio. 

Gen. Bryan was replaced by Brig. Gen. 
Stanley T. Wray, former chief of the 
Electronics Defense Systems Division of 
the Air Materiel] Command's Directorate 
of Procurement and Production in New 
York City 

Gen. Bryan is expected to return to 
full military duty immediately after his 


convalescence. 











percent test-to-specifications was per 
formed on all functional avionic compo 
nents, such as resistors and capacitor: 
I'very tube was subject to microscopi 
nspection ind was clectrically tested 
both before and after a combined 
burn-in and vibration cycle. Final in 
pection of assemblies was conducted 
m a 200% basis, with additional audit 
ng by supervisors to check on inspector 


pronciency 


Sparrow Subcontracting 


Punched-card reporting of field fail 
ires was combined with automatic data 
processing to rapidly localize and cor 
rect reliability problem areas 

Sizable portion of the Sparrow I pro- 
duction was subcontracted, Sperry re- 
ports, with more than 30% of dollar 
olume going to major subcontractors, 
mother 15% going to various smaller 

ndors. 

Sperry Rand Corp which developed 
nd produced Sparrow I, calls it “the 

t air-to-air guided missile in the na 

n’s arsenal,” a claim which might 

ll be contested by the Air Force on 

of the Hugh Aircraft Co.-devel 
balcon 

been in Opecra- 

yvcals, reported] 

tatus for at least 

or will be the 

ind produced 


Rav th on 


Air Force Activates 
First Missile Division 


Cooke AFB, Lompoc, Calif.—Ai 


ictivated its first ballistic 


on h idquarter here to 


| 
for future operational 


Missile Division, 
verall upervision 
i ile training pro 
lish the mitial opera 
missile Com 
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Stands 


Stands on Leuhman Ridge, Edwards AFB, are used to static test complete intermediat 


range and intercontinental ballistic missiles. Note silhouette of missile on far cliff-edg 


stand (middle) and missile 


model (bottom) which resembles drawings of Convair 


Atlas 





Rated 
Cool 
Rat- ing Air Rated Diam 
ing Pre Cool if 
KVA surein ing Air 
“HO 1b. / mr 
*278t 16-1 825 » 700-6300 
*28623-1 8.2 4800-7200 
*28t1/-1 ) J 5700-6300 
*28b 14-1 5700-6300 
*78L15-1 5700-6300 
28619-1 - 7600-8400 
286.19-3 7600-8400 
2820-1 & bf 7600-8400 
26 20 7600-8400 
286 21-1 5 7600-8400 
28E21-3 7600-8400 
**26L10-1 § ) 5 7600-8400 


Type No 


SPECIFICATIONS 


120 Volts, 0.75 Power Fector, 3 Phose, 400 CPS 


208 


Flange *“These generators include integral 
— fan permitting full load conti 

Drive 
Spline 


ously up to 80°C. at sea level with 


» additional cooling 


This generator incorporates a DC 


0266 XVI-A 
0262 Xil-A 
1266 XVI-A 


stput of 50 volt }) amps capacit 


n addition to the AC output 


All wenerators have been designed 
b XVI-A to MIL-G-6099 and MS-3354 

b XVI-A 
MUA at sea level, 40°C. at 90,000 Tt., and 
12°C. at 65,000 ft., and wall de 


hich specifies cooling air of 120°C 


Flange 


er full-rated load under the 
0262 XIi-A condition 
* Flange 
1262 Kil-A 
Flange 


262 XIl-A 





HOT GENERATOR PROBLEM? HERE’S THE ANSWER: 
BENDIX RED BANK HIGH-TEMPERATURE AC GENERATORS 


here’s the 
tendix Red Bank High-Temperature AC Gener 
class © 
combine a minimum of size 


If you have an AC Ci ri rato cooling probl Ith 
solution 
meet military 


ator air-cooled specifications and 


and weight with a maximum 
Ranging from 9 KVA to 60 KVA, they 
are designed as part of complete Red Bank high-tempera- 
ture AC generating systems, ‘These also in lude magnet 


of performance 


amplifier voltage regulators and system protection com 


ponents, For details, write Red Bank Division, Bendix 


Red Bank Division 


Aviation Corporation Eatontown, New Jen cy 
ATTENTION ENGINEERS— \\« 
experienced design engincers to work on aircraft type AC 
DC supplies and associated control 
equipment and distribution Write today: Atten- 
tion of Personnel Dept I 


have unusual opportunities for 


and rotary powell 


systems 


West Coast Soles and Service: 117 E. Providencia Ave., Burbank, Colif 
Canadian Distributor; Aviation Electric, itd., P. O. Box 6102, Montreci, P. OQ 
Export Soles and Service: Bendix international Division, 205 E. 42nd St., 
New York 17, N.Y 


Mccall 








, IMI hasa special 
tc in the held of small 
diameter tul ine 'Ie has 
al precision interp retation 
ability that curns the toughest 
of drawing board pioneering ideas 
into tubing tacts of progress 
for aviation, for instrumentauon 
for nuclear development 
tor chemical apy licauions 


without number 





oo ae ' 
» Eide ies j 


Lacrosse Leanaiehs 


Lacrosse missile is shown mounted on 24 ton Army truck Axis of the 


missile is not in line 
with the axis of the launcher giving the missile 


a rolling moment when it is fired. Rolling 
is necessary during the first seconds of flight to counteract any 


instability caused by thrust 
misalignment 


YOU CAN EXPECT MORE 
OF TMI STAINLESS STEEL 
AND SPECIAL ALLOY TUBING 
BECAUSE WE BUILD MORE 
QUALITY INTO iT! 





TUBE 


New Facility Ready a ae or | 
For Thor Testing — oS METHODS 
Washington—Stat: ings 1 f s 7 | N © . 


USAI [hor int 


.] ‘ BRIDGEPORT (Maentgome 
listic missile, which | lcd im sé I j compe t | 





y County 
PENNSYLVANIA 
ictual Mun h Ig 

ithin the 


Force-Dougla 
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“Moby Dick” high altitude research balloon being launched from a special protective trailer at AFMDC. This balloon carries instruments 


up many miles. Small sized balloon alongside provides launch crew with information on surface wind velocity and direction. 


SCIENTISTS ARE OPENING DOOR TO OUTER SPACE 
AT AIR FORCE MISSILE DEVELOPMENT CENTER 


Almost 4000 —_ miles of desert compris the Instruments and biological specimens are carried 


rocket and missile test range at the Air Force Missile 
Development Center at Holloman AFB, near Alamo 
yordo, New Mexico. In another sense, the test range 
is limitless, extending upwards to the reaches of space 
It is one of AFMDC’s missions to extend our know! 
edge of these extreme altitudes, to prepare man for 
life above the itmosphe re—this in addition to exten 
ive development and test work with missiles and 
simmilay Weapons 

AFMDC is one of the centers of the Air Research 
and Deve lopme nt Command. In addition to its basic 
mission, it works with other ARDC centers, govern 
ment agencies and industrial contractors in electronics 
weapons, and upper atmosphere research 

Undergoing tests at AFMDC are surface-to-air and 
air-to-air supersoni missiles for intercepting hostile au 
craft: air-to-surface missiles; surface-to-surtace guided 
missiles, and many similar weapons 


skyward in experimental rockets and balloons at 
AFMDC tor studies of radio wave propagation at high 
frequencies, investigation of electrical characteristics 
of the ionosphe re and « omposition and a oustical prop 
erties of upper atmospheres; studies of the intensity 
of radiation from the sun, from nocturnal space, and 
from the earth; studies of high altitude winds, and 
tudies of the biological effects of cosmic radiation 
and reduced gravity. This high altitude research is 
useful in the development of missiles, aircraft, and 
associated e¢ ulpment 

Gleaning this useful information is a long and diffi 
cult business which draws upon the skills of thousands 
of civilian and military engineers and their many 
counterparts in. private industry The efforts of this 
mall army of technicians will not only determine 
America’s ability to meet potential aggressors, but 
bring ever closer the coming Age of Space 


Nt En 


ee 


i series of ads on the technica 


the Department of Defense 


my FORD INSTRUMENT CoO. 


DIVISION OF SPERRY RAND CORPORATION 
\ 31-10 Thomson Avenue, Long Island City 1, New York 
= Beverly Hills, Cal ° Dayton, Ohio 


Technicians in Ford Instrument’s gyro 


| t . 
ENGINEERS of unusual abilities can find a future at FORD INSTRUMENT CO. Write for information, sboratory perform teste on subswom 
bly from missile guidance system 








SAFETY 





CAB Revokes Pilot's Rating in: 


Case of CAA Administrator vs. Specht 


the full text of the CAB’s Section 12 of the Civil Air R Ml t 


lissent in the ise f 





Following 
punon ord na ! 
CAA against TWA Capt Leonard | Specht 
f Ci Aur Regulation AW 

Specht rebuttal 1 


er violation 
f 


on page 121 


Increasing Congestion 


. o« 
3, 195 
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Excellent visibility in 


Executive transports are an Air Age time-saver 
to busy corporation personnel who use them for 
fast, long-distance flights. The Super Ventura is one 
of the outstanding examples. It’s converted from 
the Lockheed PV-1 patrol bomber by Howard Aero 
Ine., and cruises at 300 mph over a range of 2,000 
miles, with fourteen passengers, a crew of two, and 
1500 pounds of luggage. 

When converting to each new Super Ventura, 
Howard redesigns the cockpit and installs bent- 


metal-insert FLexseaL DupLatre® windshields. The 


PAINTS + GLASS 


'TTSBURGH 


CHEMICALS + 


BRUSHES 


PLATE 


the Super Ventura 


with FLEXSEAL’ windshields 


windshields are larger, so the pilot has better visi- 
bility. Equally important is the “floating” de- 
sign: the metal-reinforced plastic interlayer pro- 
trudes beyond the glass, and this protruding plastic 
lip is bolted into the windshield frame. Even if the 
glass layers fracture, the plastic interlayer stays 
firmly in place, and maintains full cabin pressure. 

Our Technical Representative will be glad to 
help with your aircraft glazing problems, Write to 
Pittsburgh Plate Glass Company, Room 7372, 632 


Fort Duquesne Boulevard, Pittsburgh 22, Pa 


FIBER GLASS 
COMPANY 


PLASTICS 
GLASS 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 











A rict He f } that P mdent il 
failed, on this occasion, to exercise the de 
gree of respon iit ir ind judgment 
quired of an airline transport pilot, but 
he did not find that respondent duct 
monstrated a lack f thes ential 
jualihcation 
In reach i th it, th xaminer re 
ferred generally t } ybservation of the 
respon lent it tine hearing the n 
tance in which the violations occurred 
ind respondent ige, experience and past 
re ia offering i ince that re pon lent 
lerelictions are not likely to recur. In add 
tion, the examune ygested that the un 
lerlyin explanation of rr pondent mn 
t may have been a mi mception vhoch 
| t xamuner found re pondent 
i harbored as to the primary function of au 
traff ontr istakenly believing that 
t function 1 nef to provick crv ice 
of th urwa rather than t pre 
t collisions between various aircraft in 
flight 
Reach Conclusion 
\ have ire! msidered the ex 
mner hnding » thi respe t the ev 
lentiar ord, and the mtentions of the 
t relating thereto and to the ipprop! 
ite order te Y ntered | the Board. We 
, ich no , on other than the on 
that pondent mduct lemonstrate 
that he presentl wks the degre fi 
pons lity ire and judgment required of 
the ler of an airline transport lot rat 
We recognize that in many instances con 
luct contrary to accepted standards involved 
1 a single flight is insufficient grounds for 
ihon. But the conduct here involved 
lar tran ids the ordinar ise, and ni 
i n iaracter ft ther criou ingle Te 
I i h 1a nonstrated h i 
I i¢ , t ! ! diffe nf 
Fy 1S l t eq wat } 
: Stead, | ( AB. 74 1939) Adm. ¥ 
+ C.Al 1945 Adm. v 
! CAB 19 
I ! t f if id nt i} xperi 
| t tad ot x e hi 
t h t len strat that 
t tt t j 1 of a 
na t ip t ha 
t a ( ther hould have 
i i f ti k lved Tt ng 
' } 1 | ill the ' , 
t t ] iract fh 
wt ,* 
VM gt th tl Administrator that 
t type of failur portrayed by Cap 
» t t istan innot ff 
. — — ‘ 
' ha a ne ma b 
' f py ner 
pondent’s part as to the primary 
i r I } 
; ’ n 
' n traffic ' And 
¥ r ‘ ! if t 
' i have } nm that 
ar r raft i 
' \ , 
! ! : 
' . : ‘ 
P . . ~ 
b . , ; 
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East German Emblem Revealed 
East German black, red and gold insignia is revealed for first time on aircraft displayed at 
130 kilometers south of Berlin in Soviet zone 


exhibition in town of Cottbus 


t the a I ition of t i An } t | | i t 
mana ift i } ! ' t 
Th iain t if lea t t t 
pon lent ction wa h t t f " 
wed the nnging nt | { hat } t 
cCvoTec t espon iit } ) | t ! ’ 
pon lent | rust i i 
! ah T i i aititud t n 14 ther a ift d t « } 
feet xist p ; tak * Ihe ; wh ; 
yintered repeated denia f peat | , t | 
request fe i ig he altit mad fi [ t | but i 
iggravation wh h thi cont nm ! t ontr | ! ta sale j t 
tion generated in him became evident long ee 
fore his action. D ; me ¢ Safety Responsibilities 
' va mtinuou wal r thn enctal | ( \ ' \+ 
? A nit of t i¢ im ' \ t ti tN t ' ’ } 
' A ; ‘ ‘ 1) hin li t} px ! ] , 
t } t mm } th i t aitit | ad ‘ 
t i nind at | ta t 
ctore he did 
th ull the el it , 
ked the jualitye ju ' 
nmand respon it } . 
| beto espondent act HH t 
jught una 1 i Id ticipat ' 
tuation } thes ilit Ml 
tunit ma t t t | 
I mn n i that On 
; i vl lov ' ; 
pe r ed | | tt ' th 
ae ' } t ' f ; : 
, , ‘ j ‘ } , 
t ct «1 t t 1} ' 
I ! | of th mation 
it 
' i 19 
Dangerous Maneuver 





Navy Gets First Production TT-1 


S. Navy's first 
Several engineering changes, mainly internal 
built Nose gear 


retract when gear is extended; doors remained open with gear down on X-model 


First production Temco TT-1 Pinto, t 
I allas 


mack im 


primary jet tramer, 1s iccepted by 


lex 


BuAer representative have 


been 
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PRECISION 


is Our il, Product! 


@ | verything at 1.G.W. is veared to precision You'll find a “feelin 


precision not just in inspection and production and engineering, but als 


in maintenance and shipping and on throughout the company. It's a 


basic reason why | Gs. W. 15 the recognized source tof precision veal 


INDIANA GEAR WORKS, IN¢ 


INDIANAPOLIS 2 | ) 








) 


Chlob. Cleiostalique ae @ Weeks 


Montgolfier’s wanguard project 


A sheep, a duck, a rooster—the first payload carried aloft for 
atmospheric research, Louis XVI, his queen and his court, 

were astonished witnesses as Joseph Montgolfier's smoke- 
filled balloon rose in majesty 1500 feet over Versailles. The 
passengers? unharmed (except the rooster, kicked by the sheep). 


Project Vanguard, 1957, is an equally momentous ‘‘first''— 

an attempt to place a 21-pound satellite in an orbit 300 miles up. 
Aerojet-General, designer-builder of the famed Aerobee-Hi, 
will supply vital second-stage propulsion systems for Vanguard 
launchings during the International Geophysical Year. 


a 
mmpryel-(gencral ORPOR ATION 


THe : 
A Subsidiary of } PLANTS AT AZUSA AND 
Hi Be GENERAL | 


The General Tire & Hubber Company TIRE ) SEAR SACRAMENTO, CALIFORNIA 
j 


Aerojet-General invites scientists and engineers— men of imagination and 
vision--to join the attack on the most significant research, 
development and production problems of our time. 





Changes on C-133 Configuration 


Latest flight photo of the Douglas C-133 shows several changes from the original configuration 
iared into the fuselage on the first aircraft. 
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Fairing has been modified so that it is as long as the landing gear bulges 
ire a cone behind the empennage and vortex generators on the wings outboard of the engine. 
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fighter for the Air Force 





Bring your tough ones to Zenith 


The sleek nose cone of Convair’s F-102A supersoni 
fighter is a Zenith-built radome. It had to be built to serve as 
a structural part of the airplane —strong enough to punch its 
way through the turbulence of supersonic flight... tough 
enough to stand the blistering temperatures. But it also had 
to be made with all the delicate precision devoted to a fine 
camera lens, because its real purpose is to admit radar beams 
without distorting them 

To combine all these qualities Zenith developed a solid- 
wall preform laminate structure. It required an extremely 


close toler ince balance between resin and glass fiber con 


tents to give it a correct dielectric constant, optimum trans- 
mission, and minimum boresight shift. 
Not an easy job, but we welcomed it. Through challenges 


like this 


almost every electronic and structural purpose, im almost 


we ve learned to form resin-bonded glass fiber for 
every shape and size —and to produce it by modern produc 
tion-line methods. We can usually simplify the design and 
tooling required for equivalent metal parts. 

Zenith’s reinforced plastic s are the only answer for some 
many. We 


structural components—and a better answer for 


invite you to “bring your tough ones to Zenith” 


Zenith Plastics Company 


1600 West 135th Street 


Subsidiary of Minnesota Mining ar 


Gardena, California 


Manufacturing Company 
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Six of the Lockheed models now in flight test: T2V-1 jet trainer, WV-2 radar search plane, F-104 jet fighter, 1649 Stariiner commercial transport, W2V-1 radar search 


plane, P2V-7 Neptune patrol bomber 


Flight Test Engineering - the dynamic field for engineers 


A statement by R.L. Thoren, Chief Flight Test Engineer, California Division, Lockheed Aircraft Corporation 


The technology of flight test engineering requires an engineer of 
special ability and aptitude 

There are always a large number of aircraft demanding the 
ingenuity of professional flight test engineers in a company as 
diversified as Lockheed. At present there are 30 aircraft —12 
different models — on hand for extensive flight test engineering 
In addition, the Electra program, small jet transports and other 
significant projects will soon swell our schedule 

A major flight test effort such as this calls for an engineer who is 
flexible, able to cope with changing assignments that vary widely 
in complexity and approach. He must be able to engineer on his 


Architect's drawing of Lockheed’s new Burbank flight test engineering and 
experimental center. it is scheduled for occupancy September, 1957 


Rarer ge a 


= me a we 
‘8eseleug 
~aepene 
‘’ 


feet; the desk-bound man is out-of-place in as dynamic a field as 
flight test. Moreover, he must possess ability in breadth. He is no 
specialist in a single phase of engineering. His assignments cover 
the entire aircraft. And as flight testing begins in preliminary 
design under our philosophy of engineering, he participates 
actively in design and development of all Lockheed aircraft from 
that stage through completed testing. Needless to say, a flight test 
background at Lockheed helps qualify an engineer for virtually 
any key engineering position in the company 

Our expansion program has created new positions for Flight Test 
Engineers, Flight Test Analysts and Instrumentation Engineers 
with those attributes. Many of the positions are on a senior level 
and will particularly interest engineers with flight test experience 
I have asked E. W. Des Lauriers, manager of our Placement Staff, 
Dept . 03094, to give your inquiry his fullest attention 


California Division 


LOCK HEED 


AIRCRAFT CORPORATION 
BURBANK, CALIFORNIA 
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Bell 47H-1 Slated for Antarctic 


Belgian expedition participating in the International Ccophysical Year will use this thre 
place Bell 4711-1 in the Antarctic Helicopter wa purchased by Sabena World Airline 
which is leasing it to the government for the expedition, Shown in the aircraft are Sabena 
Paul Dengis, left, and Bell test pilot Al Averill 
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ow Specs have change | 


Here is specification Number 10 of The Original American 


irmy Contract for Aeroplanes, December 23, 1907 


“It should be sufficiently simple in construction 
and operation to permit an intelligent man to 
become proficient in its use within a reasonable 
length of time.” 


Learning to fly isn’t quite that simple any more, but it’s 
a good deal safer. Windshield optics have had a lot to do 
with it. L°‘O°-F developments in bending, thickness 
control, heat-treating and laminating of Parallel-O- 
Plate® Glass have resulted in aircraft windshields of 
amazing optical quality. Examples: the flat and curved 
glass panels in such planes as McDonnell’s “F-101 
Voodoo” and North American's F-100 “Super Sabre’. 


If you have any question concerning the latest develop- 


ments in aircraft glass, send it to Aircraft Division, Dept. 


7397, Libbey*Owens:Ford Glass Company, 608 Madison 
Avenue, Toledo 3, Ohio. 


In any event, ask for a copy of The Original American Army 


Contract for Aeroplanes suitable for framing. 





SIGNAL CORPS SPECIFICATION, NO. 486 


ADVERTIOEMENT AND SPECIFICATION FOR A HEAVIER THAW AIR FLYING MacHINE 


Resied propussis. ie duplicate ll be received af the ofGes nisl If e'cteet noon on February | 
the Beard of Ordnance and Fortiteation tor farnishing the Bgnal Corps oud « 
~e pret to the ward of Ordnance 
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OF] ~LIBBEY-OWENS-FORD « Great Name in Glass 


TOLEDO 3, OHIO 
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AIRWORK 
(IN MIAMI) 


THIS BASE IS A MAJOR SUPPLIER 
TO THE AIRLINES AS WELL AS 
BUSINESS AVIATION. FACTORY-NEW 
SPARE PARTS FROM MOST LEADING 
MANUFACTURERS OF ENGINES AND 
ACCESSORIES ARE STOCKED HERE 


Phone Jerry Church or Bob Fleury at 
TUxedo 8 3467 for next truck deliveries 
Or Write P.O. Box 194, Miami, Florida 


* Spare Parte Avartabiiity 
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PROJECT AND SENIOR PROJECT 
aoe ek, Bae 


engineers 


New Horizons (sreater Achievements Challenging, 
Satisfying, Rewarding Assignments await graduate EEs ane 
Mes with three to ten years directly applicable experience 

at AC, The Electronics Diviston of General Motors 


Jur ever expanding clectronn activities 
The finest of facilities and test equipment 
Working alongside outstanding pioneers in Electronics 


(M's policy ot complete decentralization 


Provides every qualified project engineer the best of 


person il ce ve lope mt OpPporcunitic sat AC 


Wi work mn every phrase of R¢ search, Design, Development, 


Reliability and Production in these exciting fields 
hot 


AVIONICS INERTIAL GUIDANCE 
COMPUTERS JET ENGINE 
(Analog-Digital) Tih aa-) ba ae) 5) 


AUTOMOTIVE— AERONAUTICAL 
ELECTRO- MECHANICAL DEVICES 


For immediate interview in your area or in Milwaukee (our 


expense) send resume *Mr, Cecil E. Sundeen, Supervisor 


of Technical Employment 


THE Basen 3 Bees. DIVISION 
GENERAL MOTORS Corporation 


° Milwaukee 2, Wi: 
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It is not clear why the opimon is con 
rned with the fact that Captain Specht 
is exercising his captain’s authority and 
ponsibility and the fact that everybody 
doing his job (incidentally the fact that 
Specht had confidence in the abilities of 
IS CTEW 
We've ecarlher discussed the misunder 
tanding involving the engine and plane 
performance and total ice as opposed to 
the possibility of engine failure, lack of 
ontrol and the fast rate of ice accumula 
tion. We won't repeat the argument her 
fortunately Captain Specht and -his crew 
ind passengers are not black statistics today 
because Specht had the conscientious sensé 
to anticipate these dangers. The assistance 





lack of it, from the Center has also been 
parately considered Actually there is no Edo Loran installed in Boeing Stratocruiser. Command control 
tle difficulty in assessing this Initial De on left, display to right of nose steering wheel for pilot operation 


ecause of numerous pomt im the 
cence? atyed yt EDO LORAN 
ould onl ome from the pilot 
n fact the ape lus the 
ie toe tabi eumediineie 1h ie ane Proved in Trans-Atlantic Service 
ondition not to be believed 


point of n order to properly Edo Airborne Loran has been shuttling back and forth across the Atlantic 


ite the conclusion. it is necessary to for the past six weeks giving completely satisfactory service, and precise 
the testimony of eve pilot and navigation information. Pilot reports range from “Okay” to very high 
ot cluding the omplainant own enthusiasm. 

Captain Murphy. This would be a Edo, with its compact design and extreme low weight, puts Loran in 
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re, we suggest a reading of this testi simple to use as any other pilot-operated radio navigation device. 
Many major trans-oceanic carriers, convinced of Loran's time-proven 
accuracy and concerned by the complexity and weight of new proposed 
made 1 evidence wes to be manufactured systems, have indicated that the lightweight Edo Loran admirably meets 
not describe the plane as uncontroll their long range navigation requirements. Edo Loran is already being 
1 engine failure, why confe designed into the instrument panels of the Boeing 707 and Douglas DC-# 


ed windshield heaters’ might jet transports. 


ly exonerate ( iptain 


i doing this it will be 
me apparent that a full disclosure has been 


COMPACT CONTROL 
* Ede toren is now in use in unit measures 4¥e” high, 

On Instruments Trons-Pacific service with equally 5%" wide, 4Ve" deep 
good results for cockpit installation 

Total weight is 29 pounds 
For full information 

send for brochure 


Sut thi ’ ra f in order to 
onsider the 


ca a WA i ~~ CORPORATION 


Svante advantage would there be Since 1925 COLLEGE POINT, NEW YORK 


the windshield? 
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three Bettie 


answers 
to exciting 


new 
problems! 


Be sure to visit the Janitrol suite at the Ambassador 
Hotel during the SAE Convention Sept. 30 to Oct. 6. 


OFFICIAL U.S. MAWT PROTOGRAPH 


anitrol couplings for bleed air ducts 
J provide positive metal-to-metal seal, 
are easily installed in tight spots, stay 
pressure-tight after repeated disconnects 
—and in addition give lowest weight per 
coupling yet achieved. 
Janitrol pneumatic valves and regulators 
bring new versatility, light weight and 
dependability to air distribution systems 
for tank pressurization, canopy seal, and 
other vital air-powered devices. 


Janitrol Platular® heat exchangers com- 
bine the efficiency of tubes, the strength 
of plates, and the simplicity of modular 
construction. They offer new compact- 
ness, high performance, and freedom of 
design in restricted spaces. 

If your company is making major invest- 
ments in jets and missiles for the future, 
Janitrol’s resources can serve you well. 
They have carried a broad range of air- 
craft hardware out of the design stage 
into proven realities, Your Janitrol rep- 
resentative invites your inquiry .. . 
Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, 
Columbus 16, Ohio. 
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Engineers: 


MAKE 
AVIATION HISTORY 
AT RYAN 


THE NEW X-13 VERTIJET is another example 
of the technical break-throughs Ryan is 
achieving in aviation. You'll find the same 
high level of advanced engineering in every 
phase of Ryan's work 

e VTOL aircraft (jet and turboprop) 

e Automatic Navigation 

@ Missile Guidance 

Rocket Combustion 

e Jet Engine Metallurgy 

¢ Drone-Missile Design 
Ryan is the right size for you: big enough 
for « omplete responsibility on ¢ hallenging 
projects small enough so you won't get 
lost in the shuffle. And Ryan is located in 
clear-sky San Diego, world-famous for 
beaches and casual living 


For complete details, write to JAMES KERNS 
RYAN conc 
COMPANY 


2740 Harbor Drive, San Diego 12, California 


| 2800 pictures per SECOND 
SS 0n Full Frame 35 mm 


N VF 


*' 
By 


CHECK THESE FEATURES< 
© HighesP resolution —t 
per min 
500 foot film capa 
Optional frame rates 
Wide lens adaptab 
80mm, 135, 250, 500mm and 
Fiducial markers 
Two-light timer 
Series of synchronous dr 
10K yiewing tube 


Buckle and runout shu 


New PHOTO-SONICS 4B camera has both rotating disc 
shutter and rotating prism for image compensation 


EXCLUSIVE REPRESENTATIVE IN UNITED STATES AND CANADA 
gordon enterprises 
, = PHOTO 

INSTRUMENTATION 

DIVISION 





5362 North Cahuenga Bivd., North Hollywood, California 
STanley 7-5267 Cable: GORDENT 





Final Amplifier Sections of Kaar Type TV-3 CAA Transmitters 


EIMAC 4X250B8B8 Replaces 4X150A in 
CAA Ground Station VHF Transmitter 


Kaar Engineering uses the Eimac 4X250B in the final 4. Eimac ceramic construction makes this tube highly 


omplifier of its TV-3 CAA transmitter, for several out- immune to damage by heat or shock. 


standing reasons , 
In addition, ceramic permits optimum processing tech- 


1. The Eimac developed 4X250B meets the CAA effi- niques that lead to tube reliability and longevity 


ciency requirements As one engineer put it, ‘We plugged in an Eimac 


2. In the TV-3 as in most other equipment, the 4X250B 4X250B and immediately saw the difference." 
is unilaterally interchangeable with the 4X150A 


3. Kaar finds that uniform tubes are assured by Eimac's 


exclusive long pulse cathode evaluation testing 


For further information on Eimac tubes that can take it, consult 
our Application Engineering Department 


EITEL- MCCULLOUGH, INC. 


6 R U N oO t -. oOo RN | A 


‘Eimac First with Ceramic Tubes that can take it 


EIMAC CERAMIC 4X2508 OPERATES AT FULL RATINGS THROUGH SOOMC 
MAXIMUM RATINGS . 
Fm 6AM sOSSB » FM 
D-C Plate Voltage . 2000 1500 2000 Screen Dissipation, watts 12 
D-C Screen Voltage . 300 300 400 Grid Dissipation, watts : 2 
0-C Grid Voltage . . . , 250 —250 : Plate Dissipation, watts 250 
D-C Plate Current,ma. . . 250 200 250 
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AT RADAR ANTENNA IN OBSERVATION TOWER overlooking Raytheon's 
Flight Test Facility at Bedford, Mass., engineers work on vital missile projects 
in an informa! atmosphere that stimulates creativity 


Advanced work with prime contractor 
for Army Hawk and Navy Sparrow Ill 


The caliber of Raytheon engineering is an indication of the qual- 


ity of our staff. Raytheon is the only electronic 


manufacturer 


with prime contracts involving complete systems responsibility 


for both air-to-air and surface-to-air missiles 


As an engineer in our Missile Systems Division, you associate 


with men of top national reputation in stimulating small groups. 


Our expanding development has created interesting openings in: 


CIRCUIT DESIGN 
ELECTRONICS PACKAGING 
SYSTEMS 

MICROWAVE 

ANTENNA DESIGN 


SPECIFICATIONS 
TECHNICAL WRITING 
AERODYNAMICS 
STRUCTURES 
MECHANICAL DESIGN 


TUBE APPLICATIONS HEAT TRANSFER 


lea f end briel 


Raytheon Mi ‘ t 1) 


RAYTHEON MANUFACTURING COMPANY 
Missiic Systems Division 
Bedtord, Massachusetts 


Are you the 
ONE MAN IN THREE? 


Excellence in Electronics 
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No other commercial cargo transport 


can perform all these 8S Feats of 


HERCULES 


1. Load/unload simultaneously through rear cargo door 
(9 feet x 10 feet) and forward cargo door (6 feet x 6% 
feet) at truck and dock level height. 

2. Provide efficient straight-in loading, drastically cut- 
ting cargo-dock to cargo-dock time —also readily 
adaptable to mechanical loading systems. 

3. Refuel at 600 U.S. gallons per minute with single- 
point refueling system (while cargo is being loaded/ 
unloaded ). 

4. Take off from short (4700-foot) runways at maxi- 
mum take off weight. 


5. Climb 1760 feet per minute, and attain service ceiling 


of 26,400 feet, at normal power. 
6. Lift more than 44,000 pounds of cargo non-stop 


1,750 miles with normal fuel reserve (or lift more than 


32,000 pounds over 3,000 miles non-stop). 

7. Cruise at 350 miles per hour. 

8. Land fully loaded and stop within 3,050 feet. 
Powered by four 4050 h.p. Allison (General Motors) 
501-D22 engines, the mighty new 70-ton Hercules com- 
mercial cargo transport is America’s first propjet aircraft 
designed to carry the goods of the world in the Jet Age 


—and generate extra profits for airline operators. 


LOCKHEED means leadership 


GEORGIA DIVISION, Lockheed Aircraft Corporation, Marietta, Georgia 
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Chula Vista and 
Riverside, California 


If you are a skilled 


engineer searching 
for security and 


challenging work... 


Rohr is looking for you 
Rohr’'s large commercial backlog and 
wide diversific ation ol long range 


programs offers rewar 


to a select group ot ¢ xpere need aircraft 


Design and Stress Engineers 


Werld's Largest Producer 
of Ready-lTo-install 
Power Packages 
for Airplanes 


ROHR 


AIBCR ATT CORPORATION 


Write Rohr today! We will answer at once and arrange interview at mutual 
Address 


convenience 


Cc orporation 


Chula 


v 


J 


sto 


Hobe! 
Calif 


Relot Rohr Aircratt 


Industrial 


Dept 44 


ons Manager 





and permanency 





STEEL 


Every Kind 
° ° Fifth Iberia Super G 
Quick Deli very Iberia Spanish Airline’s order of five Lockheed Super G Constellations has been completed 


with delivery of the “Palos de Moguer,” named after a ship in the second expedition of 


Columbus. Other Iberia Super Gs also bear names of the explorer’s ships. Plane will be 


Aircraft Quality Alloys 
used in transatlantic service with scheduled time of about 11 hr. Madrid-New York 
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$110,000,000 le ands Malle 


Sperry Rand Corporation 


514% Sinking Fund Debentures 
Due September 1, 1982 
with 
Common Stock Purchase Warrants 


Price 100% 
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Carrier Accident Rate 
Reaches Record Low 
Washington—Navy's major ace 


Kuhn, Loeb & Co. Hornblower & Weeks | rate in carrier landings reached 
time low t 7 ner LOO landing 


Lehman Brothers Merrill Lynch, Pierce, Fenner & Beane 


The First Boston Corporation 


pared t 


Blyth & Co., Inc. Eastman Dillon, Union Securities & Co. iscal 1957 


Goldman, Sachs & Co. Harriman Ripley & Co. 


Inc orporated 


Glore, Forgan & Co. 


| Kidder, Peabody & Co. Lazard Freres & Co. Smith, Barney & Co. 


Stone & Webster Securities Corporation White, Weld & Co. 
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Everything hangs on the perfect operation of all critical 
parts during stationary hover. No time here for bear- 
ing failure! 


The requirements of crucial moments such as these 
have guided the design and manufacture of Rollway 
Bearings for 50 years. At no time have the full resources 
of design, engineering and production been more heavily 
devoted to experimental work in aeronautical bearings 
than right now. 

Jet engines, turboprops, radial engines, helicopters, 
high-shock control pumps and other devices . . . name 
the application and key Rollway personnel are ready 
to tackle the specific bearing ver Me involved. 

Their experience* in high-stress, high-temperature, 
high-precision bearings is at your immediate disposal 
on receipt of a wire, Totter or print at Rollway Bearing 
Company, Inc., Syracuse 4, N. y 


BEARINGS 


ENGINEERING OFTICES: SYRACUSE ¢ BOSTON * CHICAGO * DETROIT © TORONTO © PITTSBURGH + CLEVELAND * MILWAUKEE * SEATTLE * HOUSTON © PHILADELPHIA * LOS AMOELES + SAM FRANCISCO 


<< 
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METAL HONEYCOMB 


Design, Fabrication, Testing 


» 


COMPOUND CURVATURES PROVED IN SERVICE 


Check the engine pylon fairings on the B-52 Stratofortress. 
You will find that they are metal honeycomb -fabricated by 
Brunswick. 


Here's an example of metal honeycomb’s high strength to 
weight ratio, resistance to sonic vibration, resistance to flex- 
ure and other advantages, utilized in a complicated fabrication 
calling for compound curvatures. Whatever your problem in 
metal honeycomb, or in reinforced plastics or conventional 
metalwork, Brunswick can help you from design right through 


fabrication and testing. 


Write today to: The Brunswick-Balke-Collender Company, 
623 South Wabash Avenue, Chicago 5, Illinois. 


BRUNSWICK 


THE BRUNSWICK-BALKE-COLLENDER COMPANY 623 South Wabash Avenue, Chicago §, Illinois 
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Built to military specification 


his is just one of many | 
development in the field ! 
time-metering, fuzing, safety and 
arming devices, and small pre 
cmion gearing, gear train ind 
differentials. These precision unit 
are products of manufacturing 
and research facilities located at 
Elgin, Illinois, and Lincoln 
Nebraska, and Chatsworth (Lo 
Angeles California, Contact 
your nearest Elgin office and se 
what Elgin can do for you 
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ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION * ELGIN, ILLINOIS 
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Dynamic changes — revolutionary new aircraft and powerplant de- 
sign; rapidly increasing developments in missiles, avionics, rockets, 
ramjets, chemical and nuclear powerplants; new technology, ma- 
terials and hardware, shifts in manufacturers and personnel; new 
buying techniques — call for the utmost attention from engineering- 
management, purchasing and military people. Published annually 
in December, AVIATION WEEK Buyers’ Guide is depended on 
throughout world aviation as the only source satisfying the need for 
full-scale, up-to-the minute answers to year-round purchasing 
problems 


WHAY’s NEW IN AVIATION PURCHASING 


AVIAT WEEK editorial teams throughout the U.S. and abroad 
are now thering the many thousands of vital purchasing facts 
that will ingluded in the over 594 pages of the 1958 BUYERS’ 
GUIDE E ION. Information-gathering questionnaires are being 
sent to al f@tion manufacturers and suppliers in the U.S. and 
Canada 


ahy Other@@atures assure the gre 
(qlee dOSB\BUYERS GUIDE 


te 
EXCLUSIVE BENEFITS WO ADVERTISERS 


AVIATION WEEK Annual Buyers’ Gy id Kalition reaches aviation’'s 
largest audience of "Manage nient, purchasing, inde 
pendent research and military le —. over. 66,186 paid subscribers" 
throughout the U.S. and 8 rent countries, Additional circula 
tion is gained through demestie and t @xiva-copy orders from 
industry, military an@selentifie institu 


Sectionalized Format permits advertisers to position advertisements 
in the appropriate aircraft, missile, avionics, supporting equipment, 
nuclear system or ai#line and airport equipment section. Last year's 
Buyers’ Guide carried over 230 advertisers. 


Advertisers’ productMistings are set in Beld-face type and buyers 
are directed to advertisements for additional information through 
bold-face “advertisement ps references”. A spec ial index of 
products advertised directs bu¥ers t the uct information con- 
tained in advertisements throughout the ers’) Guide 


In addition, advertisements keyed to reader S@8Vid@ecards make it 
quick and easy for buyers to req Gest udditional information about 


products and ervices advertised 


Year-round selling power and impact of 1957 Buyers’ Guide adve: 
tising are show »y the over 10,000 reader inquiries reéeived during 
the Ist six months 1957 from engineering-management, pur« hasing 
and military people throughout the U.S. and abroad. (And they still 
keep stream J n.) De pth coveras of manfacture: j clearly 
indicated by the large num orl ( I er ( cards coming from 

ice pre ident purcnasing : ! . lO! "1 ene ngil j Dx ign 
designers, structure, avion re ¥ le gine é all with 
the same contracto! 


Special di count on multipage and catalog-type« pace Contact your 
AVIATION WEEK representative who is ready to help you plan 


your 1958 Buyers’ Guide advertising to gain best result 
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Dietetic 


Or. Leverett is Manager of the 
Development Laboratories at the 
G-E Aircraft Nuclear Propulsion 
Oeporiment in Cincinnati, Ohio 


HERE IS SCARCELY a single type of 

aircraft propulsion machinery 
which has not been proposed for in- 
corporation in a nuclear power plant 
for aircraft. 


The requirements of small size and 
high-power density in a reactor in- 
stalled in aircraft push the heat-trans- 
fer designer to the limit of his knowl- 
edge. New developments in materials 
for shielding are essential —and for 
electronic components capable of with- 
standing the extreme temperatures and 
nuclear radiation involved. These are, 
of course, merely broad indications of 
the many intricate problems faced by 
scientists and engineers at the Aircraft 
Nuclear Propulsion Department of 
General Electric. 


Today much progress has been made 
at ANP. The propulsion 
been determined —a TURBOJET DIRECT 
CYCLE SYSTEM (see diagram below). 
The feasibility of this system has been 
demonstrated at ground tests conducted 
at the National Reactor Test Station 
near Idaho Falls, Idaho. 


ystem has 


TURBOJET DIRECT CYCLE 
NUCLEAR POWER PLANT 


EMPLOYMENT OPPORTUNITIES 


To forward-looking engineers and scientists of all disciplines 


“The technical difficulty of the task of developing nuclear 


propulsion systems for aircraft—and the military 


alue 


of the result—combine to form a challenge which is, in 


my opinion, unmatched,” says Dr. M. C. Leverett of the 


General Electric Company. 


Product development at ANP is now 
proceeding at increased tempo. This 
program offers work of high techno- 
logical interest to a number of engi- 
neers and scientists from different 
disciplines. If you have an interest in 
any of the following areas, your in- 


quiry is invited 


Thermodynamics & Air Cycle Analysis 
Stress & Weight Analysis 
Heot Transfer 

Fluid Flow 

Shield Design 

Remote Handling 

Reactor Design & Structures 
Turbojet Applications 
Environmental Testing 
Controls & Instrumentation 
Applied Mathematics 
Digital & Analog Computers 
Theoretical Physics 

Physical Chemistry 
Metallurgy 

Ceramics 

Reactor Anulysis 


Openings in Cincinnati, Ohio 
and Idaho Falls, Idaho 


Publication of Technical Papers 
is Encouraged 











_—_ 
Air In 
—_— 





Compressor 


Heat transferred from 
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Turbine 


directly by the air coolant. 


Turbojet converts heat into propulsive thrust. 








How General Electric 
helps you become 
a Nuclear Specialist 


The Nuclear Engineering 
Master’ 
he Ips you acquire or augment 


ential 


Degree Program 


skills and knowledge « 
to the aircraft nuclear propul- 
10¢ Tuition 


| for gradu- 


pre yram 


University 
With 


inv manayr 


, digital 

and 
others ¢ 
progre in 


development 





require nentato r on youp) 
MK. J. ii RO ELOT 

P.O. Box 132, Cincinnati 15, Ohi 
MR. L MUNTHER 

P.O. Box 535, Idaho Falls, Idaho 


AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 


GENERAL @@ ELECTRIC 


C 
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THIS 
JOB 
CAN’T 
WAIT! 


The computer system for the Intermediate Range and 
Intercontinental Ballistic Missiles being built by Remington Rand 
Univac is vital to national defense. 

The United States must be ready to deliver a swift and 
crushing counterpunch in case of enemy attack. The Univac® 
system would guide such missiles as the Air Force’s TITAN 
and ‘THOR on their missions of retribution. 

There is immediate need for qualified men in Univac’s highly 
essential ICBM program. Here is your opportunity to take 
part in a fascinating, crucially important project ... your 
opportunity to find a permanent position and limitless 
future w.th Univac — world leader in the field of 
electronic computers, 


Immediate Openings for: 


ELECTRONIC ENGINEERS for 
component engineering, transistor 
circuit applications, circuit analysis 
and de gn reliability engineer 
ing test, component evaluation, 


quality control and specifications 


MATHEMATICIANS, BS, MS, and PhD levels for 
programming, math research, statistical analysis, 


data conver 1. One to seven years’ experience 


PHYSICISTS, BS, MS, PhD levels for research and 
development of systems and circuitry of digital 
computers, for evaluation of component relia- 
bility and for physical research including evapo 
rative thin film research and other solid state 


phenomena 


Also other non military career openings al our 
laboratories in Philadelphia, Pa., Norwalk, Conn., 
and St. Paul, Minn 


Send complete resumé to: 


Hand Wnivac. 
7 
DIVISION OF SPERRY RAND CORPORATION 


MR. H. A. POENACK 
Dept. $8-13 
Univac Park @ St. Paul 16, Minn, 


® Registered VU. S$. Patent Office 





EMPLOYMENT OPPORTUNITIES 


Goodyear Engineers develop an escape capsule 
to bring jet airmen down alive 


Litchfield Park, Arizona. Available for your use are 
the most modern engineering and research laboratories, 


Here’s a good example of what imagination and enter- 
prise can do—given the opportunity that’s offered bright 
young engineers at Goodyear Aircraft. 


Above you see an escape device. It enables pilot and 
crewmen to leave an aircraft in distress—even while 
flying at supersonic speed—then float safely to earth in 
a watertight, airtight capsule. 


Ingenious as it is, this innovation is no more than 
typical of the achievements pouring out of Goodyear 
Aircraft—in airship design, electronics, radar struc- 
tures, metals engineering and countless other projects. 
In all of them there is need for talent, training and 
unlimited vision. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 
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including a large computer laboratory 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 


able at nearby colleges. 


For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Jf 
/ 


Theyre doing big things at \ | 
GOODFYEAR 
AIRCRAFT 





EMPLOYMENT OPPORTUNITIES 


ENGINEERS J) // fff | Engineers do better at 


aes MBs BENDIX PRODUCTS DIVISION 
PHYSICISTS 


| | You can complete your 
NO. 2 IN A SERIES OF 3 | graduate study at 


; The UNIVERSITY of 
You'll | NOTRE DAME 





like 


GENERAL ELECTRIC'S 
MARINE AND ORDNANCE 
RADAR ENGINEERING 
Part of the Heavy Military 


Electronic Equipment | and work at one of these 
Dept. stimulating assignments 


SYSTEMS ANALYSIS 
HYDRAULIC CONTROLS 
SERVOMECHANISMS 
IF you like variety of technical problems or assignment, ROCKET CIRCUITRY + HEAT TRANSFER 
then G-E’s Marine and Ordnance Radar Engineering is for MAGNETIC AMPLIFIERS 
mae COMPUTER APPLICATIONS 
NUCLEAR ENGINE CONTROLS 
1 TT SUPPLII LQUIPMENT TO AL! POUR MAJOR ARMED TRANSISTORIZATION 
SERVICES TESTING + VIBRATIONS 
2. PRODUCT LINES INCLUDE TRACKERS, LOCATORS, GUIDANCE STRUCTURES & STRESS 
SYSTEMS, CHRONOGRAPHS, SEARCH AND HEIGHT-PINDING ELECTROMECHANICAL DESIGN 
SYSTEMS AIRCRAFT 
LOUIPMENT ARE SHIP-BOt YE, GROUND-BA ED, FIXED AND 
MOBILE. THEY COVER THE ENTIRE PREQUENCY SPECTRUM If you are interested in a good starting 
salary and a suce essful engineering Career, 
send a summary of your educational and 
practic al background to: 


PROM THE LOWEST TO THE HIGHEST RADAR FREQUENCIES 
1MPLOYELD TODAY 


YSTEMS RANGE PROM THE LARGEST MARINE RADAR EVER : 
Administrative Engineering 
Bendix Products Division 
201 Bendix Drive, South Bend, Ind: 


PRODUCED CTHE ANTENNA ALONE WEIGHED OVER 2U TONS) 
0 COMPLETE RADAR SYSTEMS PACKAGED IN BUT A PAIR 


or MALL TWO-WHELL TRAILERS 


SO...if you are a down-to-earth—and yet creative — 
engineer, with practical design experience, now’s the time 


to join the group that is setting the pace in these fields 


TELL US AROUT 


your training, experience, job objectives. Expense paid 
plant interviews including prepaid air transportation (if 
requested) for qualified engineers 


GENERAL REQUIREMENTS 


U.S. Citizenship * EE, ME, Physics, Math degree * One PRODUCTS 
to five years’ experience * A desire for technically de- DIVISION 


manding and stimulating work. 





Write in complete confidence to 
MR, GEORGE B, CALLENDER, DEPT. 5% W! 


HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT, 


GENERAL @@ ELECTRIC 


COURT STREET, SYRACUSE, NEW YORK 
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EMPLOYMENT OPPORTUNITIES 





EXECUTIVE OPPORTUNITY WITH CESSNA 


AS A 


REGIONAL SERVICE MANAGER 


© Must be able to meet and sell executive management and 
shop personnel on factory service planning and execution. 


® Aeronautical, Machinist or A & E background required. 


© Competent pilot essential. 


If you meet these requirements and are interested in 


Cessna 


unlimited opportunity with the World's 


Léading Designers and Manufacturers of Business Aircraft, send your resume and recent photo 


graph to the 


Professional Placement Supervisor, Dept. AW, 
CESSNA AIRCRAFT COMPANY 
5800 East Pawnee Road, Wichita, Kansas 


NO PHONE CALLS, PLEASE 











MANUFACTURING 
REPRESENTATIVES 
WANTED 


A leading manufacturer of Solenoid 
Valves now has the following terri 
tories available for established, 
agaressive Sales Representatives. 
Should be ftamiliar with aircraft 
fuel systems and hydraulic pneu 
matic applications. Excellent op 
portunities for the right companies. 
Seattle, Denver, St. Louis, Boston, 
Philadelphia areas. Write giving 
full details of operation. 


KRW -GI21, Avia nW 
see. Adv. Div P.O. Box 12, N.Y. 3¢ 











RESEARCH 
in Fluid Flow 


WE NEED A MAN WITH A STRONG THEO 
RETICAL BACKGROUND CAPABLE OF AP 
PLYING OPTICAL AND ELECTRONIC INSTRU 
MENTATION TO RESEARCH IN FLUID FLOW 
AND RELATED STUDIES. TECHNICAL AND 
TECHNICIAN ASSISTANCE WILL BE PRO 
VIDED SUBMIT RESUME TO 


Goodyear Atomic Corporation 
Employment Dept. K-58 
P.O. Box 628 
Portsmouth, Ohio 








WANTED 
Manager for new Aviation 
Electronic Service and 
Maintenance Centre. 


Preference given to eraduate Electronic Engineer 
or person considered toe have equivalent practical 
experience 

Position involves responsibility fer service and 
maintenance of old equipment ae well as instaila- 
tien of new equipment 

Must be familiar with up-te-date communication 
systems, as well as electronic navigational aids and 
flight systems used in commercial and private air- 
craft 


Reply civing reference and experience to 
P-6146, Aviation Wee) 
san, Adv. D P.O. Box 12, N.Y. 4 








RELIABILITY 
DEPARTMENT 
HEAD 


To assume responsibility of organiz- 
ing and establishing a department 
which will conduct reliability evalu- 
ation studies of advanced liquid 


propulsion systems 


Previous rocket experience desir 
able but not necessary. Should 
have thorough grounding in tech- 
niques of reliability analysis coupled 
with supervisory ability. 


Located near Sacramento, Cali 
fornia, the area offers a combina 
tion of excellent climate and recre 


ational facilities. 


Send Resume To 


H. RALPH TODD, IR 


Director, Scientific & Engineering Plocement 


AEROJET- GENERAL 
CORPORATION 


P. O. BOX 1947 
SACRAMENTO CALIFORNIA 


A subsidiary of The General Tire & Rubber 
Company 








ENGINEERS... 


MAC presently has stimulating 
engineering positions availa- 
ble in a great variety of fields 
including: 


INTERNAL AERODYNAMICS 
DESIGN ENGINEERING 
STRUCTURES ENGINEERING 


ELECTRONIC COMPONENT 
ENGINEERING 


AERODYNAMICS 

STRUCTURAL DYNAMICS 

ELECTRONIC PACKAGING ENGINEERING 
OPERATIONS ENGINEERING 
ELECTRONIC CIRCUIT ANALYSIS 
DIGITAL SYSTEMS ENGINEERING 
DYNAMICS 

AIRLOADS AND FLIGHT CRITERIA 
AIRCRAFT FIRE CONTROL SYSTEMS 


AEROELASTICITY AND FLUTTER 
THERMODYNAMICS 


WIND TUNNEL TEST ENGINEERING 
FLIGHT TEST ENGINEERING 
RELIABILITY ENGINEERING 

TELEMETRY SYSTEMS ENGINEERING 
FLUTTER AND VIBRATION 

GROUND SUPPORT EQUIP. ENGINEERING 
LIAISON ENGINEERING 


For more information about our 
company and community, write 
in confidence to: 


R. F. KALETTA 
Technical Placement Supervisor 
PO. Box 516 


St. Lewis 3, Missouri 


McDONNELL 
AIRCRAFT 
CORPORATION 
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HOW HOTIS A 


SEARCHLIGHT SECTION 


OPPORTUNITIES EQUIPMENT - USED or RESALE See Bottom 


of Column 


BUSINESS 





NEW PORTABLE OIL CIRCULATOR | coccecececcccccccccce 


MODEL 3904 PRESENT 


Manufactured by Associated Engineers, Inc., Built ALERT OPENINGS INCLUDE 


to withstand effects of MIL-L-7808 and is capable of THINKING ° nas mechar ee 
Jesign Engineers 


delivering (9) nine to (11) eleven G.P.M. at 300 P p ; 
ombustion Parts 
P.S.1. hydraulic pressure En ineers ° Eng ne e 
This unit is a self contained source of heated, @ Compressor 
pressurized oil for aircraft engine testing Engineers 
Price, photos and specifications will be forwarded CAN BUILD on en ateen one 


This unit cost $5,644.00 to original A SECURE Engineers 


upon request 
Cycle Analysis 


purchaser CAREER IN a 
JOYCE and McBRIDE 406-12 Word Street Chester, Penna. ES ie 
General | fs" 


Jack McBride CHester 4-1364 Ed Joyce 


Engineers 





Controls and 


ms 





L i Engine Syste 
"sat 's a Engineers 
ENGINES: 
4a | 4 4-Fe FOR IMMEDIATE SHIPMENT Compressor 
Orn 1920.0 I Aerodynamics 


st) 7 AA pproved Overhaul JET ENGINE caninnaned 


L hans | foutrig 4 ‘ ) 
so FBO AV Overhaul CAA Appr. Test Run DEPARTMENT “rete 


’ i Ka. (Lenn ¢ bure r) 
' Mechanical Des 


Engineers 





hat bat 


" 
Es ON K 


ric 


PARTS: 





General Electric engineers work in @ 
professional atmosphere in small groups 
free from rovtine . able to 


FORK SHIPMENT FROM STOCK 
—y . initiate their own ideas and carry them 


! i” i i ea 

PICTAI Wris i 1209 Piston Ring through. Our positions in the design 
and development of advanced propulsion 
q' ny ry i 2 | AKT | |] systems for military and commercial use 
ENTRAL AIRCRAFT CORP. srinemgive, the engineer the Weedom 9 
. . . 7 oe a operation he seeks, the chance to build 
. O. Box #126 Miami 48, Fla. 3860 N.W. 25 St. his future with one of the leading 
pioneers of jet engines. Our liberal 
benefit program is considered among the 
finest in its field. Present positions are at 

all levels, supervisory included. 











Deal directly with owner You can call us collect at 
POplar 1-1100 or send a resume to: 


For Sale—immediate Delivery agri fone Aden 


Professional Placemer 


26 passenger ex-Eastern Wright G202A 
Jet Engine Dept. Bidg. 31 . A99 


DCc-3 GENERAL @ ELECTRIC 


Full airline equipment CINCINNATI! 15, OHIO 


$100,000.00 


TRADE-AYER CO. 
Linden Airport, Linden, N. J. 
An A-Bomb Fireball at 45 feet diameter 


Hunter 6-7690 
is 300,000° centigrade. if you're a fire 
ball in any of the fields listed below 
there care some hot opportunities for 
you ot ASCOP. Contact our technical 
personnel manager for complete details 


COMPLETE SERVICES for BUSINESS AIRCRAFT 
ELECTRONIC ENGINEERS 


@ Beechcraft . Skilled In 
’ a) , ata Acquisition + Data Handlin 
eee © ey 4° Complete maintenance RF — * Circuit ay 
@ Rental & Leasing Cubs to DC-3's Transistor Applications + Technical Writing 


x ' y 
. Complete line f . ond ad Parte, including “LASCOP 


radio & electronic OC-3, lodestar, etc. 
FROM MAINE TO VIRGINIA... A SHORT HOP TO ATLANTIC ee — — a 
2 ' t nsboro 4 
Logan Airport New Castle County Teterboro Philadelphia Preston Glenn . —— “ —— Cabrit . a 
Boston, Mass. Airport, Del, Airport, N. J. Int'nl. Airport Airport, Va. Van Nuys f. Phone State 2-70 
fast Boston 7-4630 East 86-6611 Atlas 68-1740 Belgrade 2-7500 tynchburg 3-3134 . 





@ Used aircraft sales 

















NAVCO ~~ +~ AIRCRAFT HARDWARE 
ovis, 
inc PErshing 1-1710 ya ns oe sty aca al 


Holts 
has in stock wrenching bolts, aluminum, staintess, brass, steel 
: super alloys World's most diversified inventory 
A.R.C Bendix Collins of aircraft standard hardware, also, AN 3436 
Sperry Wilcox terminal block assemblies, Air Wortd Manufactur 
ing. Division of Jeb industries, 6235 Santa Monica 
Executive Aircraft Radio Bivd., Los Angetes 38, California, Phone HO 4.7381 
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FOR SALE 


Rivera instrament & Pert Ansesseres and ACRS WORLD'S FOREMOST 
for free steve Christie & Co, P. 0 LODESTAR 
Mavitiand Dove—tight-piace executive || OVERHAUL * EXCHANGE * LEASE SERVICE CENTER 


‘ cited y . 
free 


IAB Miami 48, Florida 


verb license. all hullet ALL P&W ENGINE MODEL'S 
plete de. cit . 5 yailen ox R985 - 1340 - 1830 - 2000 inspection | Radar 


05 P te R2699 MI & M2 Maintenance. | Interiors 
ia. Highla R2800 C Series 
instrumentation | Engine Change 


IMMEDIATE DELIVERY | ext 
Aero Commander—Model 5$20—N4163B—7 Modification atertors 
ace With emergency exit bladed j Th iginal MI & M2 ngineered b 
jenerating and Vacuum System. Aut Eg as-s oe ale Overhaul | Radio 
LVTR-36 Trana< om tates omg sce ACES copied by many but never dupli 
Dual ADI Light Marke Wid 
Omer I ‘ Amplifie New Paint tion—powerplant class 2 


cated by any. CAA approved repair sta 


je and w esh annual inspec 


M. Guir Write, Phone or Cable Today 
PacAero Engineering Corp. 


Sales Manager 
(Formerly lear Aircraft Engineering Division) 


Sento Monica Airport, Santa M », Califerniea 


Builders of the Incomparable Learstars 


a aR = oe a AIR CARRIER ENGINE SERVICE, INC. 
Commercial, ASMEL, Instr. CFI ’ P.O. Box 234, Miami 48, Fla 
Accident free, College, age mart i ovd Tuxedo 7-2666 

RnR. Heinze 7 Lir 

I ka, Phor i 

















immediate Delivery 


We stock, overhaul, ond install 


Now we're in Chicago too! 
, 


' 
ee PRATT & WHITNEY WRIGHT 


R1830 R1820 
oR ada apn nem OVERHAUL « SALE + EXCHANGE « LEASE 

J . . 
R985 R1340 R2000 All Models Prott & Whitney Engines 


and ovr most popular DCI engine 


5 R1830 - SUPER - 92 R985 R1340 R1830 


ee, ENGINE WORKS R2000 R2800 


services has forced us to open a branch office at 
Chicago International Airport. The number to INC Introducing modernized 82800 engines deliver 
call in Chicago for engines or service is GLadstone ing horsepowers comparable to the 82600-CB 

and its FAculty |.3414 in L. A Lembert Field inc St. Lewls, Meo 
Available immediately or upon scheduled 


STEWARD-DAVIS, INC. delivery 

THE Write, Phone or Cable today 

LOCKHEED LODESTAR | | (S\'(\"/| V (0) {IVs racine aimmotive conoRaTiom 
@ f\ ) = 2940 North Hollywood Way 


Best Offer—immediate Delivery ; Burbenk, Califernia 
STORY Victoria 9-348) THornwaoll 2-517) 














Total time airframe 4500 hrs. Engines 
—1820-56A, 10 hrs. each. New Paint, 


Props, 200,000 BTU Janitrol Heater and RAMP SERVICES HEAVY-DUTY 


1000 hr. inspection. Contact ALL GRADES of GASOLINE ond JET FUEL 
C. S$. HAZELL J euymolive ) VERTICAL MILLERS 
35114 Lewis Road Newtown Square, Pa - | ELECTRONIC CONTROLS 


Phone Bigin 6-7636 O’HARE FIELD CHICAGO New REED-PRENTICE N 4 Vertical Mille 


wwailable for quick delivery—at reduced 











cost Exclusive electror cor or all 


AIRCRAFT DISPATCHERS SCHOOL a feeds. Unsurpassed f 
i 4 Write for descriptive tolder and rices of 
NOW AVAILABLE TO QUALIFIED psa ys 
APPLICANTS. CAA APPROVED . 
FOR DETAILS WRITE , REED-PRENTICE CORPORATION 


AIRLINE DISPATCHERS . } 677 CAMBRIDGE STREET 
; WORCESTER 4, MASS 


MEACHAM FIELD FT. WORTH, TEXAS 





r pre n tilling 





7 
| 











eS ton ee 


TWO UNUSUAL OPPORTUNITIES—OWNER atte 
SEEKING REASONABLE OFFERS yey Dee! Directly C18 and D118 


Beechcraft 0-186 nD ~aeeaed ; with Owner BEECHCRAFT 
FOR LEASE 


deposit re 
quired 
$ Associate S51 Fifth A ter” 
r* mu 7.2050 











pointments 
Well equipped 


Exclusive Listings AN HARDWARE & FITTINGS reaie 


4 — B Staintess, Aluminum, Grass, Steet. All sizee—im ‘ am Sosts u 
A mediate delivery from world’s targest shelf stoek y- rs 
DC- DC-6 Buy direct trom manufacturer Lower orieee Ceed selection 


quicker service. Send for free wall charts showing 
Currently Available complete line of AN Fittings TRADE-AYER COMPANY 
GORDON BROWN ASSOC. INC COLLINS ENGINEERING CORPORATION Linden Airport Linder 


521 Fifth Ave. OXford7-8433 New York 17.N Y 9050 Washington Bivd Culwer City, Catifernia Hunter 6.7660 
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have youre ime, 

trouble and oxpense 25th Annual ANSP ORT on: 
‘onic ELVIN 

in what ahead DIRECTORY 


@ Recommended Moteis/Hoteis 


y . @ Buythg Specitications 
* Over 6,500 Airports Listed by State 


* Principal Airports Located on State Maps \ 
* Airport Chart Locations Given 


* Runway Lengths; Surface; Directions, Condition _ 

* Approach Obstructions as 
* Lighting; Field Markings 

* Control Tower Frequencies 

* Omni, Low Frequency, Homing, etc. Frequencies 

* Ground Transportation Services 


* Restaurant and Recreational Facilities 

* Recommended Motels/Hotels, Rates, etc. 
* Fuel, Maintenance, Storage Services 

* Weather Station Phone Numbers > * 

* CAA Information Station Phone Numbers - SS 
* U.S. and Foreign Entry, Exit Requirements 

* ADIZ Map 

* Equipment Illustrations; Buying Specifications 


| THE NATIONAL AUTHORITY OM AVIATION FACILITIES 


AIRPORT AND BUSINESS FLYING DIRECTORY 
GET AVIATION’S MOST USEFUL 
330 West 42nd Street, New York 36, N.Y 


CROSS-COUNTRY FLYING GUIDE. Please send post-paid my copy of the AIRPORT AND BUSINESS 
LAST YEAR MANY ORDERS WERE FLYING DIRECTORY to the following address 
UNFILLED DUE TO EARLY “SELL Name 

OUT". MAIL COUPON NOW! Address 


City 


Company 


¢ 00 Aviation interest 
————— Bill Company Check enclosed $5.00 enclosed 
AW" 
, } 
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BISHOP TUBING 
Can Take it! 




















That's why more and more aircraft, 
rocket and missile manufacturers are 
specifying BISHOP TUBING for engine 
ports and assemblies to withstand the 
corrosion, 


high temperatures, resist 


ance to oxidation, vibration, stress 
and shock required by today's high 


speed aircraft 


You, too, can specify BISHOP TUBING 
on your next order 


MANUFACTURERS OF: Seamless and 
Welded and Drawn Stainless Stee! 
Tubing (.008” to 1” OD), Mechanical, 
Capillary, hypodermic, Aircraft, Nickel 
and Nickel Alloy Tubing (up to .625” 
OD), Tubular Fabricated Parts, Gloss 
to-Metal Sealing Alloys, Clad Metals 
and Composite Wires, Platinum Group 
Metals and Chemicals 


atale Te ee a le 
Fast Deliveries Call Malvern, Pa. 3100 


ainum Works 


J. BISHOP & CO. 


ess Ste 


Products Division, Malvern, Pa 


Quality Metal Craftsmen for 


Over a Century 





LETTERS 





Navy Comment 


iviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine's editorial columns. 
4dddress letters to the Editor, Aviation 
Week, 330 W. 42nd St... New York 36. 
VY. Y. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on requea, 
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Proven performance earns new 
orders for 4-purpose airborne radar 


Sperry APN-5SQ is now in extensive military service 


In the past three years, Sperry’s 
APN SY radar has 


unqualified acceptance aboard military 


loday it's making flying sales 


pe rlormance 


uircralt 
and easier for pilots ol plane like the 
Lockheed C-130, Boeing KC-14 ina 
Douglas C-133 

Developed for the { S. Au bor 
the APN-59 fills four important mil 
tary needs~— navigation, search, storm 
warning, and coded beacon identifi 
tion. Offering a selection of ranges tron 
3 to 240 miles, it also provides complet 
coverage forward, above or below tl 
aircralt. For all its versatility, howe, 
the APN-5S9 takes up le 
crewman and weighs only | pour 
smallest and lights 


high-performance ft idar available 


NEW PILOT'S INDICATOR i, latest 
feature of APN-S9. Auxiliary S-inch scope 


may be held on relative bearing while navi 


room than 


pator indicator is oriented to preselected making i the 


ompass setting 
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hi-strength Elastic Stop nut from 
ESNA’S broad product line 


160,000 
PSI BOLTS 


Such as Types MS 20004 
and NAS 144 


. 


180,000 
HIGH STRENGTH PSI BOLTS / 


‘ 


SHEAR BOLT Such as Type NAS 624 = -» 
ZEB 1845 


Such as Type NAS 333 Nut—double hex, 550°F 


= J 
~~ 


EB 
Nut—double hex, 250°F 
“ 1610 
1610 Nut—hex, 250°F 
Nut-hex, 250°F | 


. = Ss ‘ 
ZEB 1845 3 
Nut—double hex, 550°F 
ULTRA wpictees 


HI-TENSILE 2752 


Type Bolts 


~ ~ 
2552 
Nut-barrel, floating SS 


lightweight, 250°F 


(220,000 PSI) v Nur bore, Rooting 


1452 


Nut-barrel, 250°F 

N3220 

Nut-barrel, floating . 7 at. 
2452 


350°F 
Nut-borrel, lightweight, NAIO1 
250°F Nut Anchor, Two lug 


, 250 F 
The high loading inevitable in today’s supersoni : £3 
aircraft designs makes it essential that the «1 . 
entire structure be strengthened—with a < 


minimum increase in weight. In fastening, this LH2577 (NAS 577 
means that fewer but stronger fasteners are Nut-barrel, floating . 
desirable. To meet this need, ESNA now < $30 F 

™ > 


has available a complete line of high tensile . 
self-locking nuts to match the full temperature and tensile range of the high strength bolts. There is 


also a wide variety of nut “shapes” to cover a broad range of structural application requirements. 


We will be glad to send you « omplete details on any of the nuts shown here or 


to help you with any of your specific fastener problems. Just write Dept. N45-025 


ELASTIC STOP NUT CORPORATION OF AMERICA 


2330 Vauxhall Road, Unio:, New Jersey 





